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se deaths and gets an average expectation of life 
r a man of a given age, ae and on that average 
enormous sums of money are invested. Now here ts 
a set of data with variations certainly not so great 
as in the case of the actuary; and while it is impossible 
for the mind to grasp the whole situation of these de- 
tailcd figures, and all you can do 1s to pick exceptions 
—The general trend of results is convincingly shown 
by this curve representing the average. 

mia COURT: I think I understand what thre 
Witness is endeavoring to arrive at now. I will have 
fo get out iny old algebra and brush up a little. 

Mek. SCOTT: Professor, you may mark that dia- 
@ram cn the other side so as to keep it in the record. 


Diagram 24 of Professor Taggart, admitted in 
evidence marked DEFENDANT’S EXHIBIT Neo. 
200. 


meit. BY MR. GARRISON: Are all these charts 
Meme Same? 


to oil, and the other half show the relation of the 


A. One half of them show the relation of dilution 


amount of sulphide to oil. 
M15. But they all proceed on the same principle? 
A. Yes, sir. 
MR. GARRISON: I don’t see why it is necessary 
#.. go into the details of those things. 
Q. 16. THE COURT: This line which you curve 
through there, that is done to give the detail of these 
hings, and then you connect them up? — 
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A. That is a chronological curve. Now, I have 
some of those same data presented chronologically, and 
there you get that variation; but 1f you desire, for in- 
stance, in this particular’ chart, the average curve, we 
proceed in exactly the same way that I proceeded here, 
and the average curve would come in in some such fash- 
ion as this. This would be a much more difficult prob- 
lem, because the average curve is practically on a 
straight line, and we would have to fool around a long 
time to get the particular curve line. 

THE COURT: Well, I think it 1s 590 cleckaaan 
there is any way you can facilitate the examination by 
these other gentlemen, you might do it. You expect to 
put in each one of these with an explanation, I sup- 
pose? . 

MR. SCOTT: ‘That is ougiintention, yeayremm 

Adjournment until Wednesday, May 2nd, at 
OMA aby 


Wednesday, May 2nd, 1917, 10 o’clock a. m. 
PROF. TAGGART on the stand. 


DIRECT EXAMINATION Resumed 
Br wR SCOTT: 


Q. 17. I think you were explaining the first graph 


when We cinced__tha Peek Ata SEPARA Ee nee 


P. 3543, L. 12, “ the same percentage of water in the feed : 
and ” after “ are” 


P. 3543, L. 14, insert “ the pounds of oil per ton of feed 
and that the same variation as before holds, namely,” after 
* namely,” 
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used, at the Arthur plant of the Utah Copper Company, 
and I have shown that, as the percentage of dilution 
of the feed increased—that is, as the percentage of 
water in the feed increased, other factors remaining 
approximately constant, that the pounds of oil neces- 
sary to get a satisfactory recovery increased also. 
Now, I have some other curves. Here, for instance, 
is a curve of the Utah Copper Company, Magna plant, 
macecurve No 3 of the Utah Copper Company, Magna 
plant. You will notice there again that the ordinates, 
or the values of the vertical scale are, the abscissae, 
or the values of the horizontal scale are the same, 


namely,,that the amount of oil necessary increases as 
the int of water in the feed increases. 

Again in curve No. 1 of the Utah Copper Company, 
Magna plant, is shown the same relation between the 
percentage of water in the feed and the pounds of oil 
necessary per ton of feed. 

Now, at the plant of the Ray Consolidated Copper 
Company at Hayden, we have exactly the same rela- 
tion between the percentage of water in the feed and 
the pounds of oil per ton. 

Here is a curve showing the work of the Butte & 
Superior Mining Company, plotted in exactly the 
same way; the percentage of water in the feed, as the 
vertical scale, increasing upward; the pounds of oil 
per ton of feed, as the horizontal scale, increasing to 
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from original records of flotation slime vanner tailings 
plant for periods of ten days for the year 1916. 


Graph admitted in evidenee and marked DE- 
PENDANTS EXHIBI ZG] 


MR. SCOTT: I now offer the graph for the Ra 
Consolidated Copper Company, showing the relation of 
pounds cf oil per ton of feed to the percentage of dilu- 
tion of, feed, the same Leing based on data from the 
original records of vanner concentrate flotation plant 
for ten day periods during the year 1916. 


Graph admitted in evidence and marked DE- 
FENDANTS EXHIBEI Zee. 


MR. SCOTT: I now offer graph for the Chime 
Copper Company, Hurley plant, showing the relation 
of pounds of oil used per ton of feed to the percentage 
of water in the feed, the same being based on data 
taken from the original records of the vanner concen- 
trate plant, month of November, 1916. 


Graph admitted in evidence and marked DE- 
PENDANTS EXHIBIMSZ03 


MR. SCOTT: I offer a graph dor themeqitems 
Superior Mining Company, showing the relation of 
pounds of oil per ton of flotation feed to the percent- 
age of water in the feed, the same being based on 
data compiled from the original flotation records, for 
the month of November, 1916. 


Graph admitted in evidence and marked DE- . 


HSN DANIT S EXER 20c 


ee —— eee ee ————or 


Butte & Superior Mining Company. 3547 
Prof. Arthur Pay Taggart. 


©. 20. Have you compiled similar graphs repre- 
senting the relation of the amount of oil to the amount 
of sulphides in the feed? 

fee) have. 

@ect Will you produce then? 

A. Now, the first one that I would like to call 
attention to is that No. 2 of the Utah Copper Com- 
pany, in which the percentage of total sulphides in the 
feed is plotted as the vertical scale and the pounds of 
oil necessary per ton of feed is plotted as the horizontal 
scale. The curve had been drawn—or the straight 
line has been drawn, through these points in the way 
that was explained yesterday, and in the same way 
that the straight line was drawn of the relation be- 
tween dilution and pounds of oil necessary. And the 
Same relation shows, that is, that as you increase the 
richness of the feed to the flotation plant, other con- 
ditions remaining approximately constant, that the 
amount of oil necessarily increases. [ have here also 
a curve plotted from the records of the Butte & Sup- 
erior Mining Company, showing the same relation be- 
tween the percent of zinc sulphide in the feed and 
the pounds of oil necessary. 

J have also a curve of the Chino Copper Company, 
showing the same relation to exist between the per- 
cent. of sulphides in the feed and the pounds of oil 
used per ton. It will be noticed on this curve that at: 
the right hand side there are four points which are: 
apparently decidedly erratic; that is, they use a larger 
amount of oi! than is apparently necessary for the 
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percentage of sulphide in the feed on those days; bur 
on those four days the average dilution of the feed 
was higher than the average dilution on the other days; 
in other words there the dilution came in and raised 
the amount of oil necessary. Had the dilution been 
the same as it was, those four points would move 
tight back onto or very near the straight line which 
has been put through as representing the relation. 

I have next a curve showing the relation between 
the percent of total copper and iron and the pounds | 
of oil used per ton of feed at the Ray Consolidated 
Copper Company. This curve was drawn to show § 
the relation between the metal, rather than the sulphide, 
because the sulphide of course increases with the metal. 
Changing these figures to sulphide, would merely mean 
changing the vertical scale, but would not alter the 
slope of the curve, and it was rather more easy to 
calculate this thing, and not so many assumptions had 
to be made in counting the total copper and iron— 
no assumptions, in fact, had to be made in plotting 
those figures, while if we had attempted to change 
these figures into sulphide, some assumptions would 
have had to be made. 

A definite relation exists between the total copper 
and iron and the percent of total sulphides of copper 
and iron, and the same relation will hold between the ~ 
pereent. of total sulphides of copper and iron and . 
pounds of oil per ton of feed, and the amount of total — 
copper and iron, in relation to pounds of oil per ton ; 


=. 
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er teed. 1F still shows the tendency, that the amount 
of oil increases as the percentage of sulphide in the 
Bre increases. 

Me same remarks hold in regard to the ctrve 
marked No. 3, of the Ray Consolidated Copper Com- 
pany. I am again showing here the percent. of total 
copper and iron as against the pounds of oil per ton, 
this being from the slime vanner tailing plant, while 
the preceding one was from the concentration plant. 
Here the slope of the curve is very decided, and ex- 
hibits again this relation. 

Now, in relation to these last two curves, I would 
like to call the court’s attention to another confirma- 
tion of our idea—or of the fact that the amount of 
oil necessary for efficient concentration increases as 
the percent. of sulphide in the ore increased. 

In the two tables which were presented by the Ray 
Consolidated Copper Company plant, we have the date 
@iven concerning the vanner concentrate retreatment 
plant and the slime vanner tailing plant. In the case 
of the slime vanner tailing plant the pounds of oi! 
used per ton range from 1.82 as a maximum to .63, 
i I read this table correctly, as a minimum; in other 
words, somewhere in the neighborhood of one pound 
per ton as an average minimum efficiendy quantity of 
Sie the total percentage of copper and iron in the 
feed ranges in 2%—I think it 1s not necessary to pick 
out the maximum and minimum pounds of it, but all 
these figures are within a range of 2%; in other words, 
for one pound of oil that is used, the feed contains 
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about 2% of total copper and iron sulphide. Now, 
in the concentrate retreatment plant, the same kind 
of oil is used. The sulphides are of course the same 
sulphides, and the gangue present is of course ie 
saine gangue; in other words, here we have all con 
ditions the same, except the amount of sulphide pres- 


ent in the feed and the amount of oil used. : 

In the vanner concentrate retreatment plant tie 
total percent of copper and iron ranges from approxt- 
mately ten to fourtecn percent., and the amounts of 
‘ oils necessary range from about 2.7 up to about 4 
pounds; in other words, there, with all the conditions 
the same except these two variables, percentage of 
sulphide and pounds of oil per ton, we have this im- 
crease in the pounds of oil as the percentage of the sul- 
phide increases. 

It is necessary in any such comparison as this that 
the kind of oi] and the kind of sulphide compared be 
kept the same. It is possible, as we all know, to 
treat Butte & Superior ore with one, two vOretimes 
pounds of oil per ton. There is somewhere in the 
neighborhood of twenty per cent of sulphide in Butte 
& Superior ore. And, 1f we go down to the Utah Cop- 
per Company, where the feed in the slime treatment 
plant runs down in the neighborhood of perhaps one 
to two per cent sulphide in the feed, the minimum 
efficient quantity of oil there, certain kinds of oil, 
will be in the neighborhood of one or two pounds 
per ton, which would look like a contradiction; but, 
if the same oil and the same sulphide are used. to- 
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gether, that are shown in ‘this Hayden, plant, between 
the slime vanner plant and the concentrate retreatment 
plant, and in the relation shown in the curves, it is 
mecessary then, other things being constant, to increase 
the quantity of oil as the percentage of sulphide in- 
Breascs. 

MR. SCOTT: If you will hand me copies of those 
last graphs showing the relation of oil to sulphide, 
Mmewould like to ofier them so as not to get them 
confused. 

Meomer the eraph for the Utah Copper Company, 
Magna plant, showing the relation between pounds of 
mew oil per ton of original feed and percentage of 
mepiide in the feed, the same being based on data 
fect) from the records of the year 1916, January 1 
to December 24, inclusive. 


Graph admitted in evidence and marked DE- 
BEYDANT’S EXHIBIT 207. 


MR. SCOTT: I offer the graph for the Butte & 
Superior Mining Company showing the relation be- 
tween pounds of oil uscd per ton of flotation feed and 
percentage of zinc sulphide in the feed to flotation plant, 
same being based on data compiled from original rec- 
ords, month of November, 1916. 


Graph admitted in evidence and marked DE- 
ae eANT’S EXHIBIT 208. 


mS SCOTT: I offer the graph fer the Chino Cop- 
per Company flotation plant showing the relation be- 
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tween pounds of oil used per ton of feed and percen 
of total sulphide in the feed, the same being based 
on data taken from the original records of vanner con- 
centrate flotation plant, month of November, 1916. 


Graph admitted in evidence and marked DE- 
PENDANTS EXHIB] ie 


MR. SCOTT: I offer the graph for the Ray Comm 
solidated Copper Company showing the relation of 
pounds of oif per ton of feed to the percentage of total 
copper and iron in the feed, the same being based on 
data taken from the original record of flotation slime 
varler tailings plant, for the periods of ten days each 
during the year 1916. 


Graph admitted in evidence and marked DE= 
PENDANTS EXT ieee 


MR. SCOTT: I offer the graph for the Ray Comm 
solidated Copper Company, Hayden plant, showing the 
relation between the pounds ef oil used per ton of feed 
and the per cent total copper and iron, the same being 
hased on data taken from original records of the van- 
ner concentrate flotation plant for the ten day periods 
during the year 1916. 


Graph admitted in evidence and marked DE- 
PENDANTS EXHIBIT 2am 


MR. SCOTT: One question I would like to ask 
you. 


Q. 22. In the first piace, the dots are located on 
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the chart, their position upward from the base line 
being determined by the dilution or amount of sulphide, 
as the case may be; and their position to the right of 
the other base line being determined by the amount of 
oil used? 

Pe that is right. 

Q. 23. And the locating of the curve afterwards is 
a matter of mathematical conputation, after an ac- 
cepted formula? 

A. ‘That is right. | 

QO. 24. Have you ever conducted any operations 
yourself using amounts of oil running into high per- 
centages? 

me I directed a couple of tests at the plant of 
the Utah Copper Company recently concerning which 
I have the data here. 

eo. At which plant was that? 

m. At the Arthur plant. 

©. 26. Will you just describe that operation? 

me ihe first one of these tests was in one of the 
regular Janney mechanical machines arranged 13 cells 
in series, taking the full feed, with no circulation. 

MR. WILLIAMS: [ think, if your honor pleases, 
that this is an exparte experiment. 

Pee oCOTT: I willl have Mr. Frank Janney 
testify that he invited your representatives to see this 
test but they didn’t come. It was during the time that 
your represenatives visited Salt Lake. 

MR: WILLIAMS: I know nothing about it; coun- 
sel knows nothing about it. 


4 
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MR. SCOTT: They were imvited to anremes 

MR. WILLIAMS: Apparently here is something 
that was conducted at a plant while our representatives 
were present? 

ie WIlLNESs: No, ae 

Mike sco lis No. 

MR. WILLIAMS: I don't regally know what it is 
about, but it seems to me here is am effort to’ pute 
aim exparte experiment. 

MR. SCOTT: The offer was made to perform these 
tests in their presence while they were there; armuu 
most opportune time to do it, for them. 

MR. WILLIAMS: J] reservé the msht tomesjes 
until I find out what ts is all about. 

A. This is a test run at the plant of the Utah 
Copper Company, the Arthur plant, on’ their machine 
called No. 1, which was a 13 cell Janney mechanical 
machine with two emulsifiers at the head of the ma- 
chine, in the plant retreating vanner concentrates. The 
full normal feed of tis particular machine was taken 
during the period of the test, and the middlings of the 
machine were nct circulated. The duration of the tess 
was one hour, and | made previous observations before 
starting this test to determine that representative re- 
suits could be obtained in a run of one hour’s dura- 
tion—not the best results, but representative results. 
[I have here some extra copies of this which I can 
distribute if you wish before the discussion begins. 
It will be noted that the heads or the feed to the ma- 
chine ran 4.7 per cent total copper; that the feed 
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contained 42.26 per cent solid; the tailings contained 
8% copper; the concentrates contained 14.15% copper, 
10.5 per cent iron, 52.50 per cent insoluble. ‘The ratio 
of concentration was 3.42. The per cent of indicated 
extraction on the copper was 87.95; the pounds of oil 
added per ton 21.78; the reagent used was the so- 
called calura of the Utah Copper Company plant and 
the oils used were the viscous heavy oils of the standard 
Mia Copper Company oil mixture. In other words, 
Miey were a part of the oil mixture used at the Utah 
Copper Company which is labeled under certain cir- 
@iastances as inert. The interesting part of the test 
then being that, using these so-called inert oils, which 
it has sometimes been assumed are added purely for 
the purpose of cheaply bulking the amount of oil used 
mp to more than twenty pounds per ton, that even on 
so short a test as this it was possible to push the re- 
Bevery tip to 87.95. J] have also here the record of 
another test that was made— 

Meee sCOLLT: I will offer this report produced 
by the witness of this operation just described by him. 

MR. WILLIAMS: I object to the testimony of the 
witness in regard to this and to the report itself for 
the reason that it is shown to represent an experimental 
Operation conducted at a plant at a time when our 
representatives were there and not conducted in their 
presence nor with any opportunity for them to observe 
and check up the results. It seems to me that there 
should be a limit placed upon this kind of experiment- 
ing, and that when the circumstances are such that 


3556 = Afinerals Scparation, Limited, et al., vs. 


Prof. Arthur Fay Taggart. 


it could have reasonably been conducted with oppor- 
tunities for inspection and it does not appear that there 
was any effort to so conduct it, that the testimony 
should be rejected as not worthy of consideration by 
this court or any of the courts that may follow it. 

THE COURT: Well, does it appear {thatyamm 
representatives were there? 

MR. WILLIAMS: Yes, and so far as we knowa@ 
appears that they were, pusy taking specimens, and 
couldn’t give the matter any attention. There is no 
evidence of that. either at all, no. It does not appear 
in evidence that our representatives were there. Noth- 
ing has appeared. It is all statements. 

THE COURT: You are making an objection and 
stating facts that do not appear here. 

MR. WILLIAMS: Then IJ say here is a test 

which— 
_ THE COURT: Well, the particulars will all come 
out eventually, and for the sake of the record the court” 
will allow this testimony to be introduced. He has 
already testified to it orally. If the circumstances are 
such that it should not receive any consideration the 
court will give it none. The objection will be over- 
ruled. 


Report admitted in evidence and marked DE- 
MEN DANTS EXHIB Ai 


THE WITNESS: I have here another test them 
was run at the same time as the one just testified to. 
I will give you copies of the description. 


327. this test represent upon this memorandum 
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you have just produced was performed under your sup- 
ervision, was it? 

ie Yes. 

Q. 28. And what plant was it performed in, and 
what machine? 

feeeeaeihe Arthur plant of the Utah Copper Com- 
pany, on the same machine as the previous test and on 
@ieesaine fecd; that is, the vanner concentrate, using 
the full 13 cells of the machine, the full normal feed 
to the particular machine, and the middlings not cir- 
culated. 

Q. 29. The material simply went through the ma- 
Bliine from one end to the other? 

A. Yes, and contrary to the usual practice in the 
plant, the nuiddlings were thrown directly in with the 
concentrates, rather than being sent back to the Dorr 
M@iickeners and back to the plant for retreatment. 

Oo). What was the reason? 

A. In order to prevent building up an oil circula- 
tion in the middlings and consequently getting dif- 
ferent results from those that would be indicated with 
the exact quantity of oil that we were adding. 

©. 31. In other words, giving back the exact quan- 
tity of oil you added, without increasing it through local 
circulation? 

A. Yes, sir. In this particular test the feed came 
in at the rate of 460 tons per 24 hours, the copper 
in the feed being 4.875%, the feed containing about 
42 of solid matter. The tailings ran 462% of cop- 
eer, the concentrate 13.3% of copper, 10.2% of iron 
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and 39.2% insoluble. The ratio of concentration was 
2.91, and the percentage of indicated extraction, based 
on the copper, 93.78. The reagent used was the so- 
called Calura, and the oil was the usual oil mixture 
of the Utah Copper Company Arthur plant when treat- 
ing vanner concentrates, being 59% smelter fuel and 
30% Jones oil—those are the heavy viscous oils—10% 
American Creosote No. 2, and 1% Yaryan pine. 
The interesting part of this experiment or test 1s 
the amount of oil that was added per ton of ore, 
which was 249.83 lbs. The concentrates contained, by 
anaylsis, 491 Ibs. of oil per ton, and the tailings con- 
tained by analysis 23.16 lbs. of oil per ton. During 
the conduct of the test I made continual observations 
as to the distribution of the froth on the cells and as 
to the character of the tailings from the machine 
When this test was started the machine had been 
run for a considerable length of time previously with- 
gut any oil being added, and the froth had died down 
on the surface of the cells until there remained noth- 
ing but occasional scattered Lubbles on each and all 
af the cells. Very shortly—ten minutes after the oil 
was added, froth was appearing, a rather voluminous 
oily appearing froth was on the cells down to about 
No. 7. As the test progressed, the froth, a volum- 
inous working froth, appeared on the cells on down 
in the machine until at the end of the test froth 
was being removed in considerable quantities, and 
when I speak of froth I am making a distinction as 
between froth and the stray bubbles that are present 
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under ordinary operations on the later cells—Froth 
was appearing the full length of the machine. At 
the same time that that happened I had a sjmple taken 
Mp the tailing and examined the sample very care- 
fully, first before any vanning had been done, and 
then I vanned down slowly, watching for oi] in the 
tailing, and watching also most particularly for the 
so-called Cattermole granules which are agglomerates 
of sulphide particles. ‘There was a large amount, 
as is oLvious, of course, from the analysis, of oil in 
Mie tailing. J took the different particles of oil be- 
There was 


tween my fingers and worked them over 
mo pretense or no appearance whatsoever of granula- 
tion and balling up into small agglomerates—but to 
assure myself that there was not any prejudicial am- 
ount of sulphide in this oil, I took the particles be- 
tween my fingers and rubbed my fingers together 
and got no more grit from the oil than one will neces- 
Sarily get if he takes some muddy water between 
his fingers; in other words, there was no semblance 
whatsoever of the Cattermole effect in the tailings of 
Mie machine. 

The percentage of oi] in the tailings assures us 
that in each successive cel! throughout the machine 
there was contained more than 20 pounds of ore per 
fon or feed to that particular cell, and the frothing, 
Which differed only in apparent oiliness throughout 


the machine—The first cell was of course the most 


oily appearing—and as we moved down the cells, the 


Oily appearance decreased. Apart from that, and 
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apart also from the volume, there was no difference 
whatsoever in the character of the froth—I should | 
perhaps say structure of the froth rather than char- 
acter; there was some difference in the character iia 
the richness should be so described. 

Q. 32. Will you compare the froth which you have 
just described in the matter of structure with that | 
which you have seen when the apparatus is operating | 
on less than 1% of oil? 

A. The structure was just the same of course; } 
the bubbles consisted of films of contaninated water, 
containing solid matter. 

MR. SCOTT: I offer the report produced by the 
witness of the operations just described by him at 
the Arthur plant of the Utah Copper Company. 
may state that we will produce Mr. Janney, as I saidy} 
before, who will testify that he pps the representa- | 
five ot the plaintiff to scema test, as described by the 
witnesséf, but, in order to remove all misunderstand- 
ing, we now offer to repeat this test for their benefit} 
and in their presence, with access to all of the details 
and every opportunity to check it. 


Report of test No. 2 admitted in evidence 
marked DEFENDANT’S EXHIBI1 Nowe 


MR. WILLIAMS: We accept the offer of tig 
defendant, because that seems to bé the only solu= 
tion. These are very interesting and perhaps instruc- 
tive tests, if we can find out all about them. 

MR. SCOTT: We have a witness who will testify 
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to still another test, and we extend our invitation 
to cover that also, a test at the same plant, or any- 
way in the same town. [I think it 1s at the same plant. 

Spee WITNESS: Yes, at the same plant. 

fee. WILLIAMS: So that can all be done in 
one trip? 

meee SCOTT: Yes. You may cross examine. 

MR. WILLIAMS: JI think as far as these particu- 
lar tests are concerned, your honor, that the right to 
@ross ¢Xamination had better be deferred until we 
have seen them repeated and know about them. 

THE COURT: I am beginning to think that this 
case shows no prospect of ever ending, if witnesses 
are called and recalled and transferred to Utah to 
make tests and come back again. 

mee SCOLT: Maybe they could do that over 

unday, your honor, so as not to delay matters. 

Mee COURT: Proceed. 

MR. GARRISON: Your honor is not going to 
make us cross examine on these tests held not in our 
presence? 

mee COURT: Is this the way patent cases are 
usually tried? 

MR. GARRISON: I think not, your honor. 

meee SCOTT: [ only extend this invitation as to 
this particular test in the interest of peace. Mr. Jan- 
ney invited these representatives to see this, and they 
said they could not stay over to see it. 

MR. KREMER: Wasn’t Professor Fulton your 
representative ? 


3562 > Alinerais Separation, sted. er dimes: 
Prof. Arthur Tay Taggart. 


MR. WILLIAMS: Professor Fulton was one of 
our representatives. 

MR. KREMER: He was invited to attend this 
LES. 

MR. WILLIAMS: Just about the time he was 
going to take his train. 

MR. KREMER: I[ don’t know anything about 
his train; he was invited. 

MR. GARRISON: That is not the important mat- 
ter. Professor Fulton had no authority to attend this 
test. Counsel governed these matters, and he had to 
cet back to be present the next morning in court. 
Now, to be fair and to have all the testimony brought 
in that ought to be brought in, I] assume that these 
tests are relevant and important points in this case. 
If not, they should not be admitted to it at all. They 
are, however, self-serving declarations by these gentle- 
men who get up and qualify as experts here, but 
whether they have knowledge of what they are go- 
ing to do—They bring in things written on a paper 
which are utterly un-cross-examinable by us, and they 
produce what they assume to be proper testimony. I 
conceive that nothing could be less productive of fair- 
ness and nothing could put the other side at a greater 
disadvantage than we are put in this matter. 

It of course deserves no special credit on our 
side that we have not been captious. We realize that 
this case is of great importance; that in its various 
aspects it has been to the Supreme Court of the United 
States and before other various high courts of jus- 
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tice in this country. We realize that your honor does 
not intend to exclude any evidence which, by any pos- 


sibility could have any bearing—any proper bearing 
on the issues in this case, and with that view we 
sympathize; we do not want this case tried so that 
any court of law which passes upon it has any doubt— 

THE COURT: Is it your opinion that such evt?- 
dence should not have been admitted? 

MR. GARRISON: Should not have been admitted 
at all, sir. I should like to speak of that pt it was 
not a ruling that your honor has already made. 

fae OURT: Well, have you not said that you 
intend to put in some test of this kind? 

MR. GARRISON: No, sir; we do not propose 
feeput in any test not made in the presence of the 
court, do we, Mr. Williams? 

MR. WILLIAMS: We propose to put in none 
that were not made in the presence of the opposing 
parties, and as far as we know we do not propose 
to put in any tests except those made in the presence — 
Biethe court. 

THE COURT: These tests and experiments close 
to the beginning of a trial, I imagine are not entitled 
to very much weight. [| think there is a case in the 
Supreme Court where they virtually intimated that 
they should not be accepted, especially if they were 
made out of the presence of the other party, and samples 
were not taken. 

MR. GARRISON: Yes, sir; I was just going to 
call your honor’s attention to that. | 
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THE COURT: And I think that the court should 
say something about it, for fear they should be held 
competent further along the line. 

MR. GARRISON: Exactly; if they are incom- 
petent we are absolutely confronted with these figures, 
not knowing anything about them, or what the in- 
gredients might have been or anything, and we simply 
can not cross examine about them. 

THE COURT: The court has admitted these 
things with the statement that if the court thinks 
it is not entitled to consideration, it will get none. 
But ] may make up my mind later on that these things 
are entitled to consideration. ‘The plaintiff, however, 
can not say the court thinks them entitled to considera- 
tion, and I can see how that would be. 

MR. GARRISON: The first case that I ever tried, 
{ relied upon the first point and thought that I was 
perfectly safe on the second point. The court held 
with me or my first point and against me on my 
second point, and threw me out of court, and I have 
been rather wary ever since. We think these tests 
should be excluded; they were performed out of our 
presence and without our being advised of what was 
done. If your honor is willing to adjourn court suf- 
ficiently long for them to conduct tests in our pres- 
ence at certain places, we will submit to that ruling, 
and of course, J] want to suggest very earnestly to 
your honor the impropriety of permitting evidence of 
this kind, which there is no way for us to check. 
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meme COURT: On what theory do you offer it, 
Mir. Scott? . 

MR. SCOTT: It is the universal practice in patent 
eases to hold that, whether an experiment is exparte 
or inter-parte goes to its credibility only, and has 
nothing to do with its admissibility; and where the 
other side are invited to attend, and either do or mnon, 
even the elenient of credibility is removed from the 
situation altogether. 

Mie COURT: The invitation to a mere employe 
four or five hundred miles away would be hardly 
sufficient. 

Meee oe lt: They were there for the express 
purpose of investigating the operation of this plant. 

THE COURT: Well, it stands in the record, and 
you will be given an opportunity to meet it. If you 
can not meet it, of course the court takes that into 
consideration, but certainly there must be a limit. 
You are not to keep the court waiting while different 
sets of witnesses go from here to Utah to carry on 
tests and report back about them, and the other side 
must come back and check them up. We will never 
Set through here at all at that rate. The year’s 
work of the court will be dislocated completely. J 
appreciate that you must have all the time necessary 
to try this case, but that does not mean that you 
may have alj the time that you think is necessary. 
There is quite a distinction there. 

MR. KREMER: The offer was made, and the 
objection was interposed that they did not have the 
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opportunity to check the test, and we made the offer 
to repeat it, and they accepted it. 

THE COURT: Well, the court has something i 
say about that; it has not surrendered the entire com 
trol of this case to counsel. 

MR. KREMER: I appreciate that, but they have 
about 14 men whose names were presented here, any 
one of whcm could go there and inspect it. I dont 
think it is going to delay the trial at ail. 

MR. GARRISON: I would like your honor to rule 
upon the question of the competency. This witness 
has not shown that he knows how much tonnage was 
put into the machine or how much oil or how much 
calura, or anything else; he has not qualified as a 
metallurgist; and yet he comes here in person and 
offers testimony which covers a plant half as big as 
this court house, and pretends to know just what took 
place at every point in that plant,—and if he does 
not know, his testimony is not competent— 

THE COURT: What are the qualifications which 
this witness gave; it has been some time ago. 

MR. GARRISON: He has not qualified as a metal- 
lurgist. He tells the amounts of the heads and tails 
and tonnage; he tells the amount of acids and insolu- 
bles and all that in his own person. He is an entire 
concentration of the apparatus of that plant upon this 
most critical day. Now, if that kind of testimony 
is admissible, the rules heretofore governing the courts 
upon the character of evidence that can be given in 
court are all wiped out. This is the rankest hearsay. 


| 
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and yet we are met with his bald’ statement that, in 
respect to very important points in this case he is go- 
ing to lay down certain dicta, which, unfortunately 
for us, cross examination can only cause him to reiter- 
ate and emphasize. 

mae WilNESS: I think I can qualify, your 
honor, in the ways that the gentleman questions. 

Mik. SCOTT: The witness has already qualified. 

THE WITNESS: I also observed the weighing— 

MR. GARRISON: One moment, please. I am 
not arguing this case with the witness; I am arguing 
it with your honor. 

THE COURT: Well, I allowed the witness to 
testify at length as to what were his qualifications 
originally. 

MR. SCOTT: He testified to having an educa- 
tion in mining engineering at Stanford University, to 
several years’ practical experience in his profession— 

THE COURT: These facts that he is testifying 
about now appear, and if he is not qualified to testify 
to those, it will be enough to show on cross examina- 
tion whether he is qualified or not. 

MR. GARRISON: I understood his testimony to 
be that he had been at plants before flotation was in- 
troduced. 

THE COURT: With reference to the fact, does 
he know how much oil and other things were used, 
and as to the analysis, etc.? Both parties have allowed 
that to go in from the beginning. I don’t know about 
this. You can develop it if you can. 
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X-Q. 33. What knowledge have you as to the 
feed that entered the flotation plant at the operation 
which you called test No. 1? 

A. As to what particular characteristic of the 
feed, Mr. Williams? 

X-Q. 33-A. What knowledge have you of that 
feed—not information, but knowledge? 

A. As to what particular characteristic? 

X-Q. 33-B. Well, what do you know about it. 

THE COURT: He is proceedimemiremici: 

A. I know as to the quantity in so far as the 
tonnage sample, which is the ordinary method of de- 
termining the quantity, will tell. I watched the ton- 
nage sample taken; J watched the weights taken off 
the scales, J watched the timing. 

X-Q. 34. Then what was done to those tonnage 
samples afterwards in your presence? 

A. The tonnage samples were dumped from the 
pan on the scales to the launder underneath the 
scales. 

X-Q. 35. Well, then, what further did you see being 
done with that tonnage sample. 

A. Nothing. 

X-Q. 36. And yet you come here and say that 
the headings contained a certain proportion of solid, 
a certain amount of sulphide, and a certain amount of 
carbon—is that what you mean there? 
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fe io, sir. 

QO. 37. What is that “carb’’? 

A. That stands for carbonate. 

X-Q. 38. Now, where did you get all this knowl- 
edge from? 

fe that was reported from the assay office. 

X-Q. 39. Did the assay office tell you what the con- 
dition of the water was in which that ore was dif- 
fused? 

A. As to what particular characteristic? 

X-Q. 40. Was it pure water or was it water charged 
with a modifying agent? 

A. It was water containing a very small quantity 
of contaminant in the shape of—which was determined 
—in the shape of oil. The Dorr tanks—or at least 
this machine had been run without return to the Dorr 
tanks for several days preceding this test at my di- 
rection in order that the amount of contaminant in 
fiespulp going to the machine could be reduced as 
greatly as it was possible to reduce it. It is not pos- 
sible to get it down so that there yet remained no trace 
of oil; but as I recollect, and I can produce assays if 
you so desire, the amount of oil in this feed coming 
to the machine was down in the neighborhood of one 
pound per ton of feed by assay. And I considered 
that as I was going to add somewhat more than 250 
pounds of oil— 

£20741. No, we are on No. 1. 

A. I see. As I was going to add somewhat more 
than twenty pounds of oil per ton to the feed that 
that wouldn’t make any difference. 
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X-Q. 42. You think, having in mind the sequence 
of the operation and observing that the twelve and a 
half per cent—we will take it as twelve and a half per 
cent round figures? 

uw Yes, Sit. 

X-Q. 43. Now, the twelve and a half per cent op- 
eration was carried on first? 


A. Yes, sir. 
X-Q. 44. From 7:45 to 8:45 p. m. 
Ewe cs. 


X-Q. 45. And this determination that you speak of 
and that you have not given us of the pound of oil in 
the feed water, that relates to that first operation, does 
it not? 

A. And relates also to the second. We were sam- 
pling along in there right straight ahead in order to 
find’ out—to try to find out when that tank was ever 
going to get down to a point where it wasn’t carrying 
a small amount of contaminant. 

X-Q. 46. Immediately after you did your twelve 
and a half per cent operation which loaded up your 
machine with oil, you did this 1.08 per cent operation? 

A. Yes, sir. 

X-Q. 47. Which followed it by some forty-five 
minutes ? “ 

PP Ory-ive minttes, yes, sie 

X-Q. 48. What provisions did you observe between 
these two operations to remove that contaminated 
amount of oil that had flowed through the plant at 
the end of the operation which is marked test No. 2, 
and which ended at 8:45 p. m.? 
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A. We stopped feeding oil to the machine, flooded 
the machine with water and scraped froth off until 
no more froth appeared than scattered bubbles, 
throughout the full length of the machine, and then 
having brought the water down again to the point that 
the cells were not overflowing as to allow an oppor- 
tunity for the froth to collect if it would collect, we 
ran machines in that way and found that no froth col- 
lected. In other words, there was not enough oil pres- 
ent in the feed, this small amount which I have men- 
tioned shown by the assay, to cause any frothing or 
collection. 

X-Q. 49. That is to say there was not enough there 
to form any froth until you added your 1.08 per cent 
of the heavy oils and then it formed a froth? 

A. Well, of course that is a way to put the ques- 
tion. I will answer it by saying that there was not 
enough there to form a froth; that there was not 
enough there to form a froth when small quantities 
Of the mixed oil was added, because such tests were 
made at another period of my stay down there to de- 
termine whether 1.6 pounds of this mixture would do 
any work at all, and we discovered that it would not, 
and so there was not enough oil there even to do any 
work when this final mixture was added. Conse- 
quently I stand on this test marked No. 1, and on the 
Statement that the effective part of the collecting 
agents and frothing agents present in that test was 
the 21.78 pounds of oil consisting of 66% smelter fuel 
and 34% Jones. 
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X-Q. 50. That is to say, in your opinion, all the 
work resulted from 1.08 per cent of the heavy oils an 
nothing resulted from the presence of something ove 
a pound per ton of the dissolved frothing agent? 

A. Yes, sir. 

X-Q. 51. And the test that you have numbered 
No. 2 was the first test that you made? 

A. Yes, sir. 

X-Q. 52. And the test that you have nurhbered 
No. 1 was the second test that you made? 

ee Y eS; “sir. , 

X-Q. 53. Three quarters of an hour afterwards in 
the same machine? 

A. These are renumbered for the convenience am 
the stenographer. ‘The original number of these tests, 
if you would like to have them, were—the test which 
is No. 1 was No. 10, and the test which is No. 2 was 
No. 5. I have the data here in my notebook if you 
would like to see it. ; 

X-Q. 54. That is to say you made some eight other 
tests? 

Pee C5, sir. 

X-Q. 55. Which vou did not think it was worth 
while to bring here? 

A. No, sir; we considered that we would be en- 
cumbering the record with repetition. There were 
quite a few data presented in the early days—I mean 
of the testimony, which I asked to see, as I wanted to 
see how these things were working, and we went down 
and ran a series of tests, which were purely confirma- 
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fery, as it were, of tests described in the previous 
testimony and we didn’t think it necessary to encum- 
ber the record. Jf you like, however, I have the data 
on these tests and can produce it. 

X-QO. 56. Now you said that you had the analysis 
of the water? 

A. Yes, sir, I have it,—I haven’t got it here, but 
[ can get it. These water samples were taken right 
Pidieht ahead and are on the records of the Utah 
Copper Company during the time this work represents. 
[ will send for them it you would like them. 

K-Q. 57. You haven’t a specimen of the water, of 
course. You didn’t take a specimen that you can give 
us? 

foe NO, Sir. 

X-©. 58. And all of the assays that are given here 
are the assays as they were given to you; you didn’t 
make any of them yourself? 

Pe Oli, no, no. 

X-Q. 59. In fact, there was not a quantitative de- 
termination on these exhibits 212 and 213 that you 
made yourself? 

me Why, no. 

THE COURT: Now, have you the stipulation? 

MR. SCOTT: I will read the stipulation which was 
entered into. 

(Whereupon counsel read the stipulation pre- 
viously entered into.) 

MR. GARRISON: I drew that stipulation, and it 
seems to me I am entitled to state what I meant by it. 


3574 Minerals Separation, f.intuted. ct al., vs. 
Prof. Arthur Fay Taggart. 


{ meant by the first part to limit the testimony entire- 
ly, as its language does, to testimony regarding opera- 
tions at the Butte & Superior. I intended the latter 
to be confined, as its language seeks to, and I believe 
does confine it, to regular operations, such as those 
that have been admitted here and testified to by Mr. 
Engleman and other witnesses as mill superintendents, 
to which testimony I first made the objection that they 
had not their original reports with them. And this 
was intended to obviate the necessity of their bringing 
the original slips of paper upon which these reports 
were made. The language is: “Provided that either 
party may produce witnesses as to regular opera- 
tions.” Nov, this, I consider, was not a regular opera- 
tion. It was something carried on by this gentleman 
under his direction after several days of preparation 
and was in every sense of the word a test, and a test 
carried on out of court without any opportunity for 
us to be advised of what was about to be done and 
without any opportunity to take samples or to inspect 
or be present when the oil was going in or when the 
acids were going in, all of which things are matters of 
primary importance. If this gentleman was advised 
by some one standing at the oil spigot that they were 
putting in twenty pounds, he has to rely upon that, 
that is all he knows about it. If that person should 
turn the spigot off for a fraction of a minute, the op- 
eration is entirely different from what he thinks it is. 
This witness can, with entire honesty, testify to dif- 
ferent things— 
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Me COURT: I understand your point. Of 
course, you have your stipulation here. That repre- 
sents it. 

MR. SCOTT: Counsel’s remarks that he intended 
this to extend only to regular operations and not, to 
special or test operations, is not in accord with the 
acceptance and interpretation that has been given to 
this stipulation. These reports which have been in- 
troduced by these other witnesses without objection, 
- after this stipulation from counsel, include test opera- 
tions, operations to find out what will happen under 
this condition and under that condition, when this in- 
gredient of the oil is omitted, and that when that in- 
gredient of the oil is omitted. These things already 
received under this stipulation without objection from 
counsel include operations with extraordinary amounts 
of oil; and that is the only respect with the regard to 
which the present witness is going to testify that these 
operations differed from the ordinary operations, in 
exactly the respect that the evidence already intro- 
duced differs. What this stipulation means, it seems 
to me, is to be ascertained by how it has been accepted 
in this court, and how counsel have accepted it, not 
by what they say now, after both parties have acted 
upon the stipulation for two weeks. 

Bix; GARRISON: With respect to that, what has 
happened has been that when any one of these various 
allied companies have chosen to operate their mill for 
a series of days in a particular way, that becomes the 
regular operation of that mill for those days or weeks 
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that they were so doing. It is an entirely differeng 
thing from a little experiment carried on by this wit- 
ness under the circumstances here detailed. 

MR. SCOTT: There is ome of these repoms vour 
honor, which is a report entitled “Abnormal opera= 
tions’ and for the purpose of determining abnormal 
profits as distinguished from normal profits. Confess- 
edly they are not, upon their face, what counsel denotes 
as “regular operations”. 

MR. GARRISON: That seems to be building up a 
principle of law upon the leniency of the parties upon 
the other side, which cannot be done. . 

MR. SCOTT: You have waived that by stipulas} 
tion. 

The Court: Well, this stipulation, in its language, | 
certainly contemplated regular operations and the res | 


sult commonly understood as such, when regular rece 
ords are kept as permanent files of the company. ie | 
they have departed from that somewhat, yeu-havete- 
pered—frenr-that-sonrer-kat, you have the benefit of 
that so far as it has gone, but I do not think it binds 
them continually. Personally, speaking as a court, I 
am inclined to doubt whether there is very much value 
to testimony of this character, experiments made whilé 
the litigation is pending, and as counsel says by allied 
companies, whom we can guess are confronted by 
somewhat the same condition as the defendant here 
the same situation. And then, again, you were con- | 
ducting these experiments twelve years after the pat 
ent and after three or four or five years of its prac 
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tical working operation, when machinery and mechan- 
ical operations have been improved from day to day, 
when things have been made possible now, no doubt, 
that would not have been possible when this patent 
Was granted and applied for. At the same time, the 
court has felt that such testimony might serve a hm- 
ited purpose, as indicated in its various rulings, but 
at this time, this testimony in the court’s judgment 
does not come within this stipulation, and in the face 
of this objection that it 1s hearsay, the court is bound 
to sustain it and will sustain it in reference to these 
last two experiments testified to by this witness. J] 
think we are on the safe side. 

MR. SCOTT: We will bring the assayers and ev- 
erybody else to prove it. 

MR. KREMICR: I would like at this time to clarify 
the record by inquiring of counsel particularly if the 
stipulations in the Hyde record, the whole record be- 
ing stipulated in, is not a stipulation in this case? It 
will guide us in our conduct, when it comes to the 
presenting of their case, because if we are not going 
to be andi they are not bound by the stipulation 
m@ietne Tlyde record, certainly we are not, and we of 
course wil! object—I am making this statement for 
the purpose of expediting matters, giving due notice 
so there will be no controversy when the question 
arises when their case is presented. If we are to be 
bound by the stipulations in the Hyde case, and we 
have thought we were bound by them, then it is un- 
necessary to present to this court, under that stipula- 
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tion, the assayer and the gentlemen who made an an- 
alysis. We stipulated in this case that—correct me, 
Mr. Williams, if I misstate this, because I am stating 
it solely from memory—that assays should be received 
as presented on their verity unless specially challenged. 
Am I not correct in that? There isn’t even that ex= 
ception, Mr. Scott calls my attention to. 

MR. WILLIAMS: We will have the stipulation 
There is a stipulation in the Hyde case and I under- 
stand that stipulation binds us in this case. We will | 
start with that. There were several stipulations in the © 
Hyde case but that stipulation— 

MR. KREMER: If that is going to bind us it must 
bind them. 

THE COURT: Well, find your stipulation. Thay 
is what we are looking at right now. 

MR. GARRISON: I have based none of my Om 
jections upon the assays. 

MR. KREMER: The objection was it was all hear- | 
say.: 

MR. GARRISON: I said nothing, sir, in any of 
my remarks about assays. This is the first time the 
matter of assays has been mentioned. I said it was 
hearsay as to the amount of oil that went in and as to 
various other matters that this gerteleman testifed to, 
and I omit A assays. I am perfectly willing 
to admit assayers’ reports without the necessity of 
bringing them here. 

MR. KREMER: There is no essential differend® 
between an assay for a mineral and an assay for oil; 
it is all assay. 
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MR. GARRISON: I have not said a word about 
objecting to anything on the ground of assay. I am 
talking about the amount of oil that goes in to the 
mixture, which is not subject to assay at all. It is 
subject to standing at the spigot and seeing it go in. 
I myself stood at one of these mills and saw the spigot 
turned off and on. Whether it is turned on or off de- 
pends on a physical fact which can only be testified to 
by witnesses who were present and saw it. An ex- 
pert is no more competent to testify what was happen- 
ing on a floor above him than I am and I[ am not an 
expert. : 

Dire REMER: That is very true as far as it 
goes, but the only thing we are concerned in is the 
amount of oil that went in, and watching it go in is 
not the only way to determine that fact. An assay will 
determine its presence just as well as could be told at 
a spigot. We are certainly not called upon to discuss 
such an elementary proposition as that. Therefore, as 
this stipulation covers assays, it must’ cover all assays 
Or it will cover none. 

MR. SCOTT: Here is one stipulation appearing 
upon page 70, by Mr. Wilhams: “It is noted that 
the tests above described by the witness, not having 
been made in the presence of opposing parties, the 
observations and conclusions of thé witness are ob- 
jected to as not the best evidence unless an opportunity 
is afforded to complainants to repeat these experi- 
ments by supplying the complainants with sufficient 
quantities of the ores used in the condition in which 
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they were used in these experiments, and also, if nec- 


essary, of the other reagents. Wauth this reservation, 
ao objection is made to the assay figures upon the 
ground that the man who made the assays is not pro- 
duced as a witness.” Further that is put in in a more 
formal shape. 

MR. KREMER: We had a stipulation made pre- 
ceding Dr. Chandler’s testimony. 

MR. WILLIAMS: I think what Mr. Scott hag 
read was the first appearance of a stipulation in there. 
The general understanding was that if the assayer who 
was known and whose work would be deemed accept- 
able to both parties did the assaying why he would not 
be calied upon to testify. There may have been some- 
thing in Dr. Chandler’s testimony by reason of the 
fact that some one assisted him in the assay. 

THE COURT: The court has ruled. You aia 
proceed. 

MR. KREMER: Exception. 

Tite COURT: It will bemmomed: 

MR. KREMER: Your honor, | do not know— 
tor the purpose of information, your honor has ruled 
this entire testimony out, do I understand that? 

THE COURT: These two tests that the witness 
has testified with respect to. 

MR. KREMER: Will your honor permit as) 3s 
as to furnish a full statement of the record there—I 
don’t know whether it would be necessary to submit 
a further offer to prove than that which appears in the 
record. 
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mai COURT: If you desire. 

MR. KREMIER: If so we will ask leave to sub- 
mit it. 

mR. WILLIAMS: Now, I will cross examine the 
witness on the subject of curves. 

mea, 60. On exhibit No. 202, Utah Copper Com- 
pany, Magna plant, No. 1, J find along the bottom of 
Meeeeiart tie numbers are 10.0, 12.5, 15.0 and so 
up to 55, which is the last number and apparently 
Meas the value of the last vertical line, and this is 
entitled “pounds of new oil per ton of original feed.’’ 
Now, first, please tell me what is the table from which 
fs chart was made? 

mA. hat was made from this Utah Copper Com- 
Dany, Magna plant, Metallurgical Department, van- 
ner concentrate flotation plant, September, 1914, to 
December 2+, 1916, inclusive, and on looking at this 
exhibit 195 I sce that the pounds of oil per ton do 
not correspond at all. 

Seeno! Is that in error? 

A. 1 noticed that the draftsman apparently in 
copying moved the decimal point one point to the 
right. Jf you will move the decimal point one point 
Meeeict: it will give you 1.0, 1.25, 1.50, 1.75, 2.0, 
me, 3.0, 3.5, 4.0, 4.5, 5.0 and 5.5, and now the 
abscissae are correct. That changes of course in no 
Way the relations expressed that the quantity of oil re- 
quired increases as the amount of water in the feed 
increases. 

me). 62. Now, let us take curve No. 2, Utah 
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Copper Company, Magna plant, Exhibit No. 207. As 
I understand it, or as I read the curve, when the 
feed contains 24.2% of sulphides in the feed, no new | 
oil is required. Does the curve show that? 

A. That most certainly would be a proper read- 
ing of this curve as an average. 

X-Q. 63. That is to say you could operate with- 
out oil under those conditions? 

A. No, I did not say that; J said that was a 
proper reading of that curve. 

X-Q. 64. Then, that being a proper reading of 
the curve, the curve shows that as average, you can 
work without oil, is that correct? 

A. The curve shows that, as an average, the 
amount of new oil per ton of original feed increases 
as the percentage of sulphide in the feed increases: 
Just as you can not predict from a curve of average 
life, that you are going to live to the age of average 
|niaires 

X-Q. 65. I appreciate that fact. 

Pee ihe same thine here 

X-Q. 66. The same way in summer; if He mean 
average temperature of the month is 60, and a frost 
comes along and kills all the crop, you could not have 
predicted that frost from the mean average tempera- 
nbbite 

A. Certainly not, but you can predict what the 
mean average temperature for the month is going 
to be, and in the case of life insurance you can pre- 
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dict with sufficient accuracy to invest large sums of 
money on your prediction. 

X-Q. 67. But your sums of money would not be 
invested unless you had so many of the variances that 
the average would be a reasonable basis for your pre- 
diction? 

A. Of course not. No curves are useful unless 
Mat is the case. 

X-Q. 68. So that all that you have determined is, 
as far as these tables show, that there is, in all the 
variances for a certain day, a sort of average of these 
variances along the line that you have indicated? 

A. Why, certainly; that is all you can expect from 
mil] operations. These particular variations are much 
more impressive from the fact that, notwithstanding 
ail the unavoidable variances in mill operations, due to 
the ignorance of operators and so forth and so on, 
that this big general trend shows up through the 
record; it is extremely impressive. If we should show 
these things with laboratory machines, where we could 
personally say that we are going to vary these two 
things only so much, and hold everything else abso- 
iutely constant, that of course would be confirmatory, 
but it would not be so impressive as this, where, not- 
withstanding all these variances which are without 
control, this great general trend shows throughout. 

X-O. 69. Now, taking this average as a basis, 
I have followed your curve down to zero, and we 
reach the conclusion, J think, that we should not con- 
tinue to represent the variations beyond zero. 
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A. Of course it is a rule of all empirical calcu- 
lations, that you should not carry them beyond the 
range of the data on which they are based. Nobody 
carries them beyond the range of the experiments from 
which he develops the curve; that is well recognized 
in all engineering. 

®-©. 70. That is to say, these curves feprecen 
only the average of these experiments? 


ae 


based on experimental data beyond the range of the 


Exactly so. We caft"carry any empirical law 
experiment upon which it is based, or the results 
upon which it is based; but throughout those results, 
throughout the range of those data, this curve repre- 
sents the law. 

~-O. 71. And it secms to entorce the concliisiam 
does it not, that if, under similar conditions except 
the amount of oil, you change this average of about 
four and a half pounds of oil to twenty and a half 
pounds of oil, you are wasting oil, does it not? 


A. Why, 1 think so, yes. I think we could most 


certainly have operated this—However, | think I had 
better correct that. If you can sufficiently increase 
your recovery to pay ior the oil, then you are not 
wasting it. The matter becomes there one, however, 


. 
won8S AGES OR YRS AIG | pe PS th Peal pal ee ee ee he 


P. 3584, L. 28, insert “rather than one of scientifi 
technical operation ” after “ operation,” 
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it is not wasted. If the reverse is the case, then it is 
wasted. 

X-Q. 72. And if, by increasing the amount of oil 
you reduce the grade of your concentrates and dim- 
inish your recoveries, you would have to say that 
you are wasting oil? 

feel: you decrease the net return to the com- 
pany, you are most certainly wasting oil. 

X-Q. 73. You mentioned a formula of Steinmetz 
for passing a curve through a set of empirical data. 
Can you give me a reference to the Steinmetz publi- 
cation which decsribed that? 

fee NO, sir, | can not. 

X-Q. 74. Or any idea where it is to be found? 

A. Why, I don’t even know that. The thing goes 
so commonly by the name of the Steinmetz method of 
putting a curve through experimental points, that I 
have never taken occasion to look it up. I learned 
it when I was in college myself, and it has been called 
Steinmetz method, as I recollect, ever since. I can 
furnish you a reference, if you desire, by writing back 
to New Haven to men who are dealing more particu- 
larly with the actual teachings of mathematics, and 
get it that way. 

Pee WIEEIAMS: That is all, at present. 

WROD SSS ICO S1eiBy 
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PRANK G. JANNEY, recalled™ for itumiie: 


DIRECT EXAMINATION, 
py MR. SCOTT: 


Q. 1. Mr. Janney, did you have any communication 
with representatives of the plaintiff when they were 
in Salt Lake City and Garfield about a week ago? 

Ae \rabiae 

Q. 2. And what was the nature of that communi- 
cation and whom was it with? 

A. J called Dr. Fulton by phone at the Utah hotel, 
and told him that we were conducting some experi- 
ments at the Arthur plant that I thougnt would be 
very interesting to him, and I asked him if he would 
like to come out and witness them. He said that he 
would discuss it with Mr. Chapman and let me know 

later. About 30 minutes later he called me o1eiiie 
phone and said it would be necessary for them to leave 
on the afternoon train for Butte, and that they would 
be unable to come out. 

QO. 3. What day was this, Mr. Janney? 

™® it was Sunday, the 22nd of Apial 

QO. g. And about what time of day? 

Mik. WILLIAMS: If your homo please mitmdces 
not seem to me that this testimony is relevant to any 
matters that are of record. Here is the fact: it is true, 
Professor Fulton and Mr. Chapman, who are not of 
counsel, happened to be in Salt Lake City, and Mr. 
Janney telephoned to them and said “I would like 
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to have you come out—” and it was late in the even- 
ing apparently. | 

wee MR. WILLIAMS: It was in the evening, 
was it not, that you telephoned? 

A. it was in the morning. 

Q. 6. What morning? 

A. Sunday morning about eleven o’clock. 

MR. GARRISON: The experiment had then taken 
place. 

MR. WILLIAMS: The work of inspecting the plant 
had been finished. Counsel were not present, and 
they were under no direction from counsel, and counsel 
did not know of that fact until now in court, and 
the whole thing is now irrelevant and immaterial and 
we move to strike out the answer. 

MR. KREMER: I asked counsel the direct ques- 
fon if Mr. Fulton was their representative. Previous 
to that question being propounded the objection was 
interposed that their representatives, being then in 
Salt Lake City, were not advised of these experiments 
Or Given an opportunity to witness them, and I asked 
if Professor Fulton was their representative and he 
said he was. 

mir WILLIAMS: One of them. 

mR KREMER: One of them. 

mee COURT: What could one man learn from 
such an experiment if he were there? He could see 
only one part of it at a time. There would be many 
other parts and factors involved, of which he could 
not keep any check in a mill operation of that sort. 


3588 — Afinerals Separation, Limited, et al., vs. 


Edward W. Engleman. 


MR. KREMER: One man would be the man wl 
would supervise the operation, and one man could suy 
ervise the observation. 

MR. GARRISON: These experiments took place” 
on Saturday, your honor. i 

THE COURT: The motion to strike will be grant 
ed: 

Defendant excepted. 

WITNESS Pete 


MR. KREMER: Mr. Williams asked Mr. Engle 
man to have a number of reports and data prepare 
for him. Mr. Engleman now has some data to supply | 
to Mr. Williams, but before doing so Mr. Englemany 
I believe, desires to correct something in his testi 
mony. | 

MR. WILLIAMS: His testimony of yesterday? 

MR. KREMER: I don’t know; he just mentionee | 
it to me when he said he had these papers for you. 


EDWARD W. ENGLEMAN, recalled for further 


DIRECT EXAMI Sie 
Pek, SCOTT: 


Q. 1. MR. WILLIAMS: I will ask the witnest 
what page was the correction? 

A. Page 1192—Wrell, 1191, really. Question Nam 
138 we avill have to start with. 

QO. 2. BY MR. WILLIAMS: Proceedings of Apa 
28th? 
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~ 


me April 28th. 

(). 3. You may make any correction that you have 
to make. 

Pe We will have to start with question No. 137 
in order to get the complete understanding: “OQ. Now, 
Mew?! take the record for February lith, 1917. A. 
Treated 463 tons heading, 456 tons tailings, 7 tons 
concentrates; 85.68 Ibs.,coal ‘ary lem ibs. aper tongol 
Material treated. Q. if8. Nowtheassay. A. .680% 
copper in headings; .453 copper in tailings; 14.46 
copper in concentrates ; 50.20% insoluble; 7.20% iron.” 
Now— 

ee Now, do you go further? 

A. Yes, sit. 

eo! will read it: “QO. 139. Before I leave this 
particular plant what did you do with the material 
What did you do with the kind and grade of materia] 
that you treat in this plant, before you installed it? 


A. This material was treated on our big permanent 
installation. ©. 140. What kind of concentration? 
A. Flotation concentration. Q. 141. No, before you 
had flotation. A. This material was going to waste. 
O. 142. Now, in other plant for retreating vanner con- 
centrate products, is that right? A. Yes’—Is that 
all you want? 

A. Yes; that is the part J wanted to correct. We 
did not send this product to waste. It was treated 
by the smelter. 

Q. 6. What you have given as variner concentrates? 

A. The vanner tailings went to waste, but the van 
ner concentrates did not go to waste before flotation. 


» 
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Q. 7. The vanner concentrates went to the smelter 
and the vanner tailings went to waste, is that right? 


Pee cs, Sihe 
: @7s. MR. KREMER: “JoeiWeue anything else? 


A. Why, I have some data here that was missing on 


the sheet presented. 


Q. 9. J mean that you wanted to correct? 
fe NO. 


MR. KREMER: The paper is a tabulation of some 
matters requested by Mr. Williains on cross examina- 
fion, entitled “Ray Consolidated Copper Company, data 
compiled from Monthly State—” etc. We offer it in 
evidence. 


Table admitted in evidence without objection 
marked DEFENDANTS EXHIBIT ies 


~ Whereupon further hearing was adjourned until 2 


he aah 


2 o’clock p. m. May 2, 1917. 


MR. SCOTT: Jn order to simplify matters and to 
avoid unnecessary taking up of time, J would like to 
get clear myself—Possibly the rest are clear but J am 
fot—just exactly the grounds of the court’s ruling 
in excluding the testimony of Professor Taggart. As 
{ understood, the plaintiff’s objection was on the ground 
that the experiment was ex-parte; whereupon we of 
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fercd to repeat the test and that was accepted 
came an objection, as ] understood it, on the 
that the evidence was hearsay, the witness nol 
personal knowledge of everything that had tak: 
and when that objection was raised there wa 
cussion upon the subject of assays, and as 
stoed, counsel for the plaintiff stated that 1 
not insist upon proofs of assays. Now, as 
have been able to sift it out, that seems to re 
grounds that are relied upon to the weighin: 
headings and the tonnage of headings and so 
just what is Ieft_]_don't know. 


THE COURT’S ruling was on the theor 


developed that he had not sufficient persona 
edge of all the factors that were connected 1 
operation to speak of them other than by 


‘that was all I had in mind at the time. 


Mee oCOLT: That is the way I unders 
courts ruling, but as J] further understooc 
think J am quite correct, counsel signified t 
had no objection to accepting assays. 


me COURT: I think you have a stip 
that effect; wasn’t one read? 


Mee sCOTT: The court ruled that th; 
not resular operations but rather experiment 
lions of the mill. 


mee COURT: When that matter came 
the ruling was made, this testimony of Profe:s 
gart was held not to be within such stipulatic 
same one or both of them mentioned stipul 
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Q. 7. The vanner concentrates went to the smelter 
and the vanner tailings went to waste, is that right? 


oe es, sir. 
- ©. 8. MR. KREMER: Is there anything else? 


A. Why, I have some data here that was missing on 


the sheet presented. 


Q. 9. I mean that you wanted to correct? 
Ee NO. 


MR. KREMER: The paper is a tabulation of some 
matters requested by Mr. Williams on cross examina- 
fion, entitled “Ray Consolidated Copper Company, data 
compiled from Monthly State—” etc. We offer it in 


evidence. 


Table admitted in evidence without objection 
marked DEFENDANT Soe eit 


Whereupon further hearing was adjourned until 2 


p. m. 


2 oclock pm. Miay 2yaI ie 


MR. SCOTT: In order to simplify matters and to 
avoid unnecessary taking up of time, I would like to 
get clear myself—Possibly the rest are clear but I am 
hot—just exactly the grounds of the court’s ruling 
in excluding the testimony of Professor Taggart. As 
{ understood, the plaintiff’s objection was on the ground 
that the experiment was ex-parte; whereupon we of- 
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Meee fo repent the test and that was accepted. Then 
came an ebjection, as T understood it, on the ground 
that the evidence was hearsay, the witness not having 
personal knowledge of everything that had taken place, 
and when that objection was raised there was a dlis- 
cussion upon the subject of assays, and as | under- 
stocd, counsel for the plaintiff stated that they did 
not imsist upon proofs of assays. Now, as far as I 
have been able to sift it out, that seems to reduce the 
grounds that are relied upon to the weighing of the 
headings and the tonnage of headings and so on, and 


just what is left_I don’t know. . 

Hf COURT'S ruling was on the theory that it Fhe 
developed that he had not sufficient persona! knowl- 
edge of all the factors that were connected with this 
Operation to speak of them other than by hearsay; 
that was all I had in mind at the time. 


MR. SCOTT: That is the way I understood the 
court’s ruling, but as I further understood, and I[ 
think T am quite correct, counsel signified that they 
had no objection to accepting assays. 

THE COURT: I think you have a stipulation to 
that effect; wasn’t one read? 

MR. SCOTT: The court ruled that those were 
not reeular operations but rather experimental opera- 
tions of the mill. 

THE COURT: When that matter came up, after 
the ruling was made, this testimony of Professor Tag- 
gart was held not to be within such stipulation. Then 
some one or Toth of then mentioned stipulations in 


ose Afinerats Separation, Liniuted, et al., vs. 
the Hyde case, which are a part of this trial. Now 
how far those stipulations go, I am not advised. 


MR. SCOTT: J wanted to be clear about whether 
this matter of the assays was waived, or whether | 


we would be obliged to support this testimony by the | 
individual assayers who performed the operation; and | 
if counsel will state that, it will clear things up and 
simplify the further proceedings. 


THE COURT: If you are not in accord ium 
it—about what the stipulations cover, the court will 
Nave to rule oi it. 


MR. GARRISON: I don’t know what the stipula 
tions contain, myself. 


MR. SCOTT: We will proceed upon the assump= 
tion that all assays must be proved hereafter, and all | 
other details, and we will so be governed. 


MR. WILLIAMS: ‘There is no ground for (img 


assumption. 


MR. GARRISON: I was waiting for Mr. Seogiy 
and Mr. Kremer to finish. What I said was that I | 
do not base any objection or contention upon the verity | 
of the assays; that my objection did not in any way | 
attack the verity of the assay. I did not waive any= | 
thing. I am perfectly willing to consider the matter 
with counsel on the other side and see what the stipt 
lation should be to cover that matter, but [I waive 
nothing. JI simply said that my objection did not 
refer to assays, and the first time the word assay 
was mentioned, was by Mr. Kremer. That is Ti 
fact 
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PHE COURT: Of course the court is ruling on 
matters as they are properly presented, but off the 
record, I would take it that the stipulation in the 
Hyde case goes to assays as they were presented, 
that they could present the result of an assay as from 
the assayer, but not from the oral statement of some- 
one else; that is, that both parties would be inclined 
fo accept an assayer’s certificate, if he was a disin- 
terested party. JI don’t know how far these stipula- 
tions yo, because I have not read them. 

Mex. SCOTT: I think they are too narrow to 
cover the present case, and that is why J made this 
inquiry; but my effort having failed, we will pro- 
ceed on the assumption of presenting rigid proof. 

fem GARRISON: This is informal, of course, and 
I don’t know exactly what is pending, but I assume 
| that what is pending is your honor’s ruling. I want it 
| thoroughly understood that my objection to the test 
)made by Professor Taggart on the 21st of April is 
}much broader than whether or not his basic informa- 
| tion was hearsay. i do not wish any misunderstand- 
| ing in respect to that, and I do not want counsel to say 
| that they are surprised when I urge much broader and 
| deeper and more radical objections than the one that 
is based upon hearsay. I endeavored to state that it 
jseemed to me that those experiments do not come 
within any recognized principle of evidence; they are 
| self-serving declarations made up by the defendant; 
|that they are not performed under any _ conditions 
| which enable us to verify their accuracy or their force: 
that the only proof which is relevant here is with re- 


| 


spect to the prior art, and that this does not in any 
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way, and can not in any way be said to represent the 
prior art or any part of it, operations carried on on 
the 21st day of April, 1917, in machines which were | 
not invented until years after the patent in suit—such 
things can not by the wildest stretch of counsel’s im- 
agination be brought within any part of the prior art, | 
and I shall urge all those objections, in addition to | 
the objections which applied to the specific facts stated 
as a basis for their testimony. 

MR. SCOTT: I don’t want to consume unneces=| 
sary time, but it 1s a question of the process and of the 
verity of the statements in the patent in suit. We! 
claim that we have shown that the patent in suit is an! 
absolute misstatement of the facts, which statement of. 
facts we are entitled to attack in 1915 or 1906 or any! 
time while the patent is in existence. 

THE COURT: I have heretofore ruled thagy | 
thought experiments, present day experiments, would | 
be proper and admissible for limited purpose. They 
must have some relation to the prior art, to the con- 
dition of things as they were at the time this pat? 
ent was applied for. How much weight they will be 
entitled to, or how little will depend upon the conditions” 
under which those experiments have been made. Of 
course some of them may be such a wide departure 
from things as they were understood to have been at 
the time of the application; that they would be em 
titled to no consideration, and others might approxi 
mately more closely and be entitled to more considera- 
tion, and some might duplicate—some might assume 
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to duplicate conditions as they were then at the time 
that the patent was applied for. But certainly it 
seems to me that with the accumulation of learning, 
both from study and from new discoveries, or from 
mechanical operation, new machinery multiplying op- 
erations—it seems to me that if your experiments are 
to include things of that nature, they would not ib 
lustrate very brilliantly the prior art. It is a question 
mire deoree, of course. 


Take this experiment of the Everson—the Fryer 
Hill publication. There is a machine which is sup- 
posed to give us the Everson operation as described 
in that publication. It seems to me now, as I said 
then—of course I am open to argument and open to 
explanation by counsel—but it would seem to me that 
one factor entered into that which I do not find in the 
Everson patent, viz. the agitation, which at least this 
court originally maintainfd was a proper part of the in- 
vention in suit. I could not find in the Everson pat- 
ent that agitation should be: resorted to; it does say 
thoroughly mixed, but you must read the context of 
the patent, read the full expression, to understand what 
she was aiming to do and what she meant by that ex- 
pression. About your other experiments the same 
might be said; it 1s all a question of degree. Some of 
these experiments may go over the line of admissibil- 
ity, that is likely to happen te any case. 


MR. GARRISON: All I was trying to do was to 
prevent counsel from saying, as the result of this cob 


» 


loquy, that if they brought certain evidence as to the 
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assays, that the defendants would have met the ob- 
fection as they understood it, and they did not meet it 
as I understood it, and I did not want them to be — 
fo claim surprise. 

THE COURT: Oh, yes. I understand from them 
very beginning, as far as these experiments are con- 
cerned, that there is standing objection which was in- 


ferposed at séme time at the very beginning, and which 
both parties will not lose sight of, when the court makes 
ap its decision. 


MR. KREMER: So there will be no further mis- 
understanding, we will apply to the strict letter of 
proof in this instance, and insofar as the stipulations, 
if any, in the Hyde case are concerned, we will place 
a strict construction upon those stipulations, so that 
counsel will now be advised; and we will demand a 
strict order of proof, such as is demanded of us, in 
the presentation of their case, so that they won’t say 
they are surprised. 


MR. WILLIAMS: That is to say, the defendant) 
having about finished its case, and the complainant 
being about to commence its rebuttal testimony, de- 
fendant now announces that every stipulation of rec- 
ord is to receive a strict construction, notwithstand- 
ing the fact that a great mass of evidence has been let 
in without that. I do not accept that. 


THE COURT: No, no; the court understands, and 
whenever you have any evidence to offer you can bring 
it up before the court in connection with these stip- 
alations, and the court will read the stipulations. I 
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have heen very Jiberal with the plaintiff, but these. 
last experiments are clearly outside the stipulation. 


Oe. KREMER: What we desire to avoid, if your 
I don’t want the court to misunder- 


honor please 
stand—any stipulation we have made we will abide by, 
but that we want to make an offer of proof and we 
ean not do that without the presence of the witnesses. 


I can't make an offer of proof by somebody who is 
not on the stand, and we are going to have the wit- 
nesses here present upon the stand in order that we 
might make a legal offer. Well, I am not addressing 
myself to the ruling of the court; the court has ruled 
and | don’t care to comment or discuss that at all; 
that is past; but as a result of that objdgdion, this con- 
dition is made necessary by reason of that objection, 
demanding the strict letter of proof. There 1s noth- 
ing that we can do under those conditions, except to 
meet the demand, as your honor will readily under- 
stand. 


MR. GARRISON: I am not demanding anything. 

MR. KREMER: You demand evidence as tu as- 
says which is the same as demanding the evidence of 
the men who held the samples. 

MR. WILLIAMS: We draw a distinction between 
assays of regular operations of the mill and experi- 
ments. A 

MR. KREMER: J think we understand each other. 

MR. SCOTT: I want to know if this is an ob- 
jection because this is an experimental operation, as 
distinguished from the regular mill operation. I don’t 
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think the court based its ruling on any such objection 


as that. I think the court based its ruling on a ques: 
tion of evidence, and not upon this vague objection 
that this was an operation out of the usual run of the 
mill operations; if that is the objection that counsel 
made or that the ruling was upon, I think they should 
say so here and now, so that the court should rule up- 
on that objection, which I do not conceive the court 
has ruled upon at all, except in certain instanceg 
where similar objections were made—not identical— 
the court has overruled them. 


THE COURT: Have you heretofore offered ex- 
periments like these? 


.MR. SCOTT: Obviously we have had experiments } 
by Mr. Conrads as I remember at the Magna plant, | 
Mr. Thomas Janney at the Arthur plant, in which they | 
used amounts of oil far out of the ordinary, up to 100 
pounds per ton and there has been a general objection, 
it seems to me, on all of this testimony on the ground 
that we were estopped from trying the case at all. 


THE COURT: Under stipulation as to regular Of 


erations, I think. 
MR. SCOTT: But these were not regular opera= 


tions in the sense that counsel has stated the matter 
this morning, that this is not a regular operation, hav> | 
ing this large amount of oil as the court so held. 


THES COURT: That is what I say, this one, Dam 
the othersperhaps went in under this latter. 


MR. SCOTT: What I want to get is whether ti 
objection he now is making is upon the ground that this 
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is an experimental and not a_ regular operation or 
whether that operation is limited to the proof. 


ire COURT: The court has ruled on the propo- 
sition, simply it is one of hearsay. I have not ruled 
that these experiments were not admissible, but I have 
pointed out to you all along throughout the record that 
they may he entitled to very little weight. I cannot 
sit here and wait while you try and experiment below 
Salt Jake, and then for them to go down and check 
that up and see if they can verify it or anything of that 
sort. I do not think they ought to be put to that trou- 
ble, or that the court ought to sit here and wait for 
them. You have the utmost freedom with all of your 
experiments in court, as far as that goes. — 


MR. SCOTT: The offer was simply to check up the 
experiment. Counsel has ruled upon this question, as 
it has very properly upon the question of evidence pro- 
duced, that the proof must be more complete. Counsel 
still say that that is not their objection, but they do,‘say 
what their objection is, and give the court an opportu- 
nity to rule on it, or give us an opportunity to meet it. 


ma COURT: They too have objected that these 
experiments under present day conditions are inad- 
missible, and I,think the court has rather persistently 
ruled against them. I believe if there are other experi- 
ments taken away from Butte in evidence—I don’t be- 
lieve they were specially objected to upon that ground. 
Of course they may have been. 


MR. SCOTT: I think with this understanding that 
we will proceed. I don’t recollect whether Mr. Engle- 
man completed everything you wanted of him. 
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MR. WILLIAMS: Mr. Engleman put in evidence 
a statement which filled certain gaps in his statement 
and the only question I would present to him appears on 
the face of it. You may.go on with the next witness. 


DR. SAMUEL P. SADTLER, Recalled, testified as 
follows: 


DIRECT EXAMI ATO. 
pe viR. SCOTT: 


Q. 164. I think when you were on the stand before 
you referred to a certain work describing what was 
called the cataract machine, and counsel for the plaintiff 
asked that you supply an additional page of that work. 
Is this the additional page which was called for? 

A. I have here a number of copies of the page 
just preceding the page containing the illustration, and 
that was desired because the description of the experi- 
ment, or rather the description of the form of appara- 
tus began on that preceding page so that with the 
page already offered and this page we have the com- 
plete story of this apparatus. 

QO. 165. I wish you would state the title of the book 
from which this exhibit which was admitted as exhibit 
50 was taken. Just state the name of it and when and 
where published and the title? 

A. The book is entitled “The drying oils, their 
properties, compositions and changes, a hand book for 
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lacquer, varnish and color manufacturers, and so forth, 
by | ouwis Edgar Andes.” Published in Germany, 
Braunschweig, in 1882. 

©. 166. In your previous testimony, doctor, when 
you translated the pertinent part of this extra page 
—ihe complete translation with the part that is on this 
page and the other part pn _the other page with the 
milistration, was nese and entered into the 
record. 

mm. SCOTT: Now, if counsel can consent we will 
have this added to the exhibit without the formality 
of offering and further complicating the number of 
exhibits. 

Meee \VILLIAMS: This is consented to. 

@eo7, MR. SCOTT: I think when vou were on 
the stand before you referred to several mechanisms 
described and illustrated in Ure’s Dictionary of Arts, 
manufactures and mines, published in 1850? 

fee yes, sir. 

©. 168. I hand you photographic prints and ask 
you if those are photographs of the pages of that work 
that you refer to? 

A. I have had photographed the title page and 
paces 331, 332, 335, 356, and 357, containing illustra- 
tions and descriptions of several forms of spitzkastens, 
and one form of agitating apparatus, involving aera- 
tion, when rapidly used, and these are photographs of 
these pages which were referred to in my previous 
testimony. 

MR. SCOTT: I offer the photographic copies from 
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Ure’s Dictionary, referred to by the witness, and ask 
counsel if it will be stipulated that these are copies of 
mie paces referred tor 

MR. WILLIAMS: It 1s so stipulated, subject to 
possible correction on further examination, but I guess 
not any. 


Pages admitted in evidence and marked 
DERPENDANICS EX ERS 21a, 


Oe 167-] Wk S COM lene you present in court, 
Dr. Sadtler, when Mr. Dosenbach performed two ex- 
periments illustrative of the Everson patent, one in the 
Fryer Hill machine and one in the cataract machine? 

A. I was. 

Q. 170. I am assuming that you will be unable to 
remember all of the facts and details and I will refer 
you to the description of the detapils as given by him 
in the typewritten transcript and ask you to compare 
what he did with what is described in the Everson pat- 
ent (rage 1212 of the statementior acts.) 

A. This was an ore which was crushed to 40 mesh, 
as stated here and a portion of this ore having been 
taken and another portion given to representatives of 
the plaintiff. 51 gms. of oil were taken, these ol 
gms. of oil, taking into account the specific gravity of 
the oil, figures out exactly 17 per cent of oil relative 
to the ore, which was the proportion cited by Everson 
in her description of the operation using paraffin oil. 
In that particular case an oil of a certain gravity was 
taken and a calculation readily allowed’ the ascertain- 


P. 3603, L. 14, insert ‘“‘a sample of the concentrate was ob- 
ined—that having been done.” after ‘ done,” 
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ing of the relative weight of that oil per unit of ore. 
Therefore, it was 17 per cent. 1250 c.c. of water hav- 
ie a temperature of 42° C. were used. 2.4 c.c. of 
sulphuric acid added to 50 c.c. of hot water were added 
after the machine was started. The rotation was be- 
tween 1400 and 1500 revolutions per minute, as ex- 
perimentally tested. After: rotating the revolving 
blades there was obtained a mineral froth of the cop- 
per sulphide mineral and air bubbles, and this amount- 
ed to something over an inch in thickness, from an 
inch to an inch and a quarter. The difference in ap- 
pearance between this froth, in color, and the tailings 
was quite noticeable. That having been done,, the 
Fryer Hill publication was followed still farther in 
that the semicircular doors which previously had been 
hanging down during the time of the rotation, acting 
thereby as baffles during the rotation and assisting in 
the entraining of air, these semicircular doors were 
raised so that they came up just under the layer of the 
floating froth. [I examined them at the time and 
noticed the position of the doors and they were in po- 
sition after being raised and the froth collected upon 
them. Then by lowering the jar with its contents, that 
is the liquid under the froth, it was possible to hang 
or to leave these doors supporting the froth and sep- 
arated in that way from the other portions of the 
liquid. In the Fryer Hill publication we have the de- 
scription of these parts of the drawing and it states 
that the water will drain through the fine openings in 
these semi-circular doors leaving the floating mineral 
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upon them. Samples were taken of that concentrate 
by washing the material off of these supporting doors, 
after having removed the other portion of the liquid” 
below. I consider that this was a carrying out of the 
Everson process in principle. I consider it was a very 
careful following of the Fryer Hill description also im 
which a form of apparatus was described which had. 
been utilized for the illustration of the Everson prom 
ess. ( 

©. 171. Referring to the Everson patent and par- 
ticularly to the procedure as defined in the paragraph 
beginning at line 93, page 2 of the patent, page 698 of 
the Hyde record, I would ask you what, if any, direc 
tions you have for such agitation of the mass of pulp} 
and oil as took place in the Fryer Hill machine? | 

A. “In the use of petroleum, or a liquid constituem 
thereof, like paraffin oil, the condition of the concen 
trated mass is more liquid than when a vegetable or am 
animal oil or a fatty constituent thereof is used, and a 


somevhat different means or method should be em 


washing out vessel, by which overflow the concen 
trate will be floated off.” We have there of course 


the concentrate as the third step. This is all illus- 
trated in this procedure using the Fryer Hill form of 
apparatus. 
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Q. 172. Now, doctor, will you turn for a minute to 
the patent in suit, No. 835,120, and tell us what 
language you find there regarding the character and 
degree of agitation. 

A. In the patent in suit we have the statement with 
regard to agitation as follows, on page 1, beginning 
Math line 82: “The mixture is warmed say to 30° or 
40° C., and ts briskly agitated in a cone mixer or the 
like as in the process previously cited, for about two 
and a half to ten minutes, until the oleic acid has been 
brought into efficient contact with all the mineral par- 


, 


eles in the pulp.” Then we have a description of 
what results from that agitation. 

©. 173. What was that process previously cited 
that is referred to in the passage you have just quoted? 

A. I! assume that it refers to the Cattermole proc- 
esses which were cited in the earlier parts of this same 
patent. 

O. 174. Can you state whether any especielly vio- 
Went agitation was a characteristic of the Cattermole 
process. 

ae it was. : 

©. 175. Now; did you see the second experiment 
performed by Mr. Dosenbach as representing the pro- 
Sediire of the Everson patent in which experiment he 
used what was called the cataract machine described in 
the German book by Andes? 

Mm Yes, | also witnessed that. 

1). 176. I will refer you to the transcript for the de- 
tails. 
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A. Found on page 1217 of the transcript. 300 gms. 
of Utah Copper retreatment classifier overflow, con- 
taining approximately 7.9 per cent copper, 5.36 pem 
cent iron and 77 per cent insoluble, was taken as the 
ore. To this ore was added 51 gms. of petroleum dis- 
tillate. This was also calculated to make 17 per cent; 
of oil reckoned on the ore, and it was thereafter mixed 
until a homogeneous mass was formed. This mixture, 
following the Everson process, was made before the 
thinning out of the pulp with water. This oiled ore 
was placed into the cylinder of the machine and 1250 
c.c. of water added at a temperature of 40° C.- Thm 
machine was then started up and 2.4 c. c. sulphuric 
acid, and 50 c.c. of hot water was added, and the agi 
tation continued for a period of two and one-half mine 
utes. Upon stopping agitation a mineral froth formed 
above the semi-circular doors—that “above the doors” 
was not necessary there—being about one and one 
eighth inches in thickness. After allowing the gangue 
material or tailings to settle to the bottom of the cylin- 
der so that the solution was comparatively clear be- 
tween the froth and the gangue— 

MR. SCOTT: You are reading the wrong descripg 
tion. 

A. I read the description that followed after thag@ 

MR. SCOTT: The ingredients are the same but 
the apparatus was different. I will find it for you. 

MR. WILLIAMS: What you have just read is the 
aileced Fryer Hill experiment, 

A. The semi-circular doors identify that. 


- 
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Bee soCOlT: Page 1218 [ think it begins. 

A. That is just what I was reading, 1218. The de- 
scription of the apparatus begins on page 1220 and 
Continues on page 1221. ‘The oil and the ore were 
thoroughly mixed as before. And the description of 
the apparatus in detail is on page 1223. In the expert- 


ment just “ee following out the Everson patent 
) in the so-called = machine—that is 1223—“I 


used 200 gms. of Utah copper retreatment classifier 
overflow containing about 6.18 per cent copper, 6.69 


/ per cent iron, and 76.2 per cent insoluble. I added to 


this 200 ems. of ore, 34+ gms. of Texas petroleum dis- 
tillate and thoroughly mixed the two to form a homo- 
geneous mass.”’ That 34 gms. is again 17 per cent on 
the ore taken. “I thoroughly mixed the two to form a 
homogeneous mass.”” The mixture was made as in the 
other case before thinning out with water. “Having 
placed this oiled ore into the machine, I added 1250 


See or water at a temperature of 30° C. I next started 
| the machine and directly after starting the agitator I 
| added 50 c.c. of hot water containing 1.6 c.c. of con- 
| centrated sulphuric acid. The agitation was continued 
| for two minutes and a half at about 1720 revolutions 
| per minute. The result upon stopping the agitator was 
| that a very highly mineralized froth appeared on the 
| surface of the pulp.’ The sample was removed and 
) furnished to the complainants for examination. I wit- 
| nessed that operation and noticed the appearance of 
| the froth at the time. 


©. 177. And what was the result of your observa- 


| tion of the froth and the experiment generally? 
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mm. it was a very dark, niimeralized@iroineamama. 
stated was approximately one and one-quarter inches 
or more in height, being rather more than in the pre- 
ceding experiment with the Fryer Hill apparatus. 

QO. 178. With the exception of the difference in the 
apparatus, did you notice any other differences in the 
procedure and in the ingredients used between this 
cataract machine described and the one in the Fryer 
Hill machine? 

A. There was no difference in the principle. There 
was a difference in the amount of ore that was used 
and a difference in the amount of oil used. The ratio 
was precisely 17 per cent oil to the amount of ore 
taken. It was the same ore in the two cases and the 
agitation had the same effect, in the cataract machine 
as it had in the other form of apparatus,in the entrain- 
ing of air and the result of that in turn was the forma- 
tion and—formation of an aerated froth which was 
highly mineralized, which it showed on coming to rest. 

©. 179. Are vou familiar, doctor, with the Froment 
Italian and British patents? 

“yy I havesread theimearerullys 

Q. 180. Will you explain the process set forth, es- 
pecially with regard to the Froment Italian patent. 

Mik COURT. Any ditterenes 

MR. SCOTT: Just slight difference which the doc- 
Foie ill refer to, 

A. The Froment Italian patent Mail iiest noice: 

O. 1381. THE COURT: Thesetarcin thesina 
suit ? 


P. 8608, L. 17, insert “with the semi-circular doors, the 
agitation resulting ” after “ apparatus ” 
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Pee soCOUL: his ts the Hyde case, yes. 

mak COURT: Proceed. 

A. The Froment Italian patent has as its title in the 
translation which I give it, “A Process for Enriching 
the Sulphide Ores of Copper, Lead, and Blend by 
gases combined with fatty bodies.” This differs very 
slightly from the English translation which was sub-. 
mitted in the Miami record. 

Q. 182. In the Hyde record? 

A. In the Elyde record also previously. I think the 
translation I gave it is a little better because it does 
not say “Sulphide and copper ores” in the original 
french, but it says, “The Sulphide Ores of Copper” 
because the word “ 
jective and it is the sulphide ores of copper. There- 
fore, | prefer the translation as given: “A process 


sulphures’”’ there 1s used as an ad- 


for enriching the sulphide ores of copper, lead and 
blend by gases combined with fatty bodies.” There is 
no word in this title, the original French of the Italian 

patent, or in the English translation which was given 
in the Hyde record, there is no word offered of its be- 
ing a modification of any previously known oil process 
of ore concentration. That does not appear at all in 
the Italian patent. I will refer to that again. Now, 
we take up next in the Italian patent the phenomena. 
Mr. Froment says: “The following phenomena studied 
by the inventor have served as the basis of the patent, 
which forms the subject of this invention.” These 
phenomena are four in number and as stated I would 
like to read them consecutively so that we can consider 
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them together: “First, when the natural sulphides re- 
duced to fine powder are moistened by a fatty sub- 
stance they have a tendency to unite in spherules and 
to float upon the surface of the water. 

“2. This tendency its simply retarded by the specific 
weight, and opposed by the gangue which imprisons 
the moistened sulphides in its pulverulent mass. 

“3. Ifa gas of any kind is generated in the mass, 
the bubles of this gas become covered with an envelope 
of sulphides and thus rise readily to the surface of the 
liquid where they form a kind of metallic magma. 

“4. The formation of these metallic spherules is 
singularly active if the gas is in a nascent state.” , 

Now, these are the four phenomena stated together 
as a basis of the Froment invention. This represented 
his invention which he considered to have been orig- 
‘inal. It seems to me that to understand Froment’s 
discovery these phenomena must be considered as con- 
nected and not analyzed singly, as only thus can we 
arrive at an understanding of his meaning—a proper 
understanding of his meaning. For instance, the ref- 
erence to “spherules” in the first paragraph cannot be 
understood until after we haye read the third paras 
graph when this very expressive term becomes under- 
stood. In previous discussion of this matter it has 
been attempted at times to give two entirely different 


? 


meanings to the word “spherules,”’ contending that it 


meant one thing in one paragraph and another thing 
; 


in another paragraph. I think I can show that is not 
a proper interpretation of Froment’s meaning. The 


1 
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mere moistening of the fine powdered ore with a fatty 
substance could have no effect to produce spherules 
that would float on the surface of the water whether 
we add much or little fatty oil. We would get the 
pasty mass of Haynes or the first Everson example, 
and the addition of water to this while allowing for 
the washing out of the gangue would not cause the 
production of spherules that would float upon the sur- 
face of the water. If there was an occasional little ap- 
pearance of oil in the water this would not be properly 
described as “spherules” in the meaning as given here. 
it, however, we read the statement of the third para- 
graph and remember what is said in the first para- 
graph about the spherules floating upon the wtaer, the 
phenomena are readily intelligible. The generation of 
fas in a mixture of ore, oil and water under the con- 
ditions given, and immediately after in his example 
also will have the result described in the third para- 
graph, namely: “The bubbles of this gas become cov- 
ered with an envelope of sulphides and thus rise readily 
to the surface of the liquid where they form a kind of 
metallic magma.’”’ We can now understand the fourth 
paragraph immediately * following: ‘The formation 
of these metallic spherules is singularly active if the 
@as is in a nascent state.” If, “spherules” were to be 
taken apart and considered as formed under the condi- 
tions mentioned simply as there in the first paragraph, 
we couldn’t have any meaning to this fourth para- 
graph. The meaning of the fourth paragraph is only 
possible when we have the full connection with severa] 
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phenomena, the mixing of the sulphide ore with the 
fatty substance, the generation of the gas in this mass 
and then the presence of water so that we shall have 
a liquid in which something can rise, and then we have 
stated that “the bubbles of gas, covered with an en- 
velope of sulphides rise to the surface of the liquid,” 
where they form a kind of metallic magma.” Now, on 
the top of the next page in this Froment Italian patent 
we have still more light thrown upon this matter. We 
have this statement: 

“Accordingly the rapidity of the formation of the 
spherules and their ascension is in direct ratio to the 
quantity of gas produced in a given time.” 

Q. 183. Just where is that, doctor? 

A. I,think it immediately follows, just before ex- 
amples. 

MR. WILLIAMS: The latter part of page 910 o@ 
tie Tdyde record. 

Just before example 1. There we have so clearly 
expressed the condition of the formation of the 
spherules to be dependent upon the generation of the 
gas and the greater or less rapidity with which they 
will rise are based upon that, that it is utterly ridicul- 
ous to talk about two kinds of spherules referred to by 
Froment. The spherules referred to by Froment are 
only a development after gas has been generated. 
Now, we come to the third paragraph, especially to 
this phenomenon again of the magma. What is it 
that is there stated to form a kind of metallic magma?’ 
The answer to that is: the bubbles of gas covered 
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with an envelop of sulphides which rise to the surface 
of the liquid. These bubbles of sulphide-coated gas 
are obviously referred to in the fourth paragraph, 
where their formation when the gas is in the nascent 
state is spoken of, and they are called metallic spher- 
ules, from their round form as they show in the co- 
herent froth or magma. ‘This clear meaning is, how- 
ever, confirmed in the illustrative example which is 
given immediately following. \e have the statement: 
“The metallic spherules, pressed one against the other, 
will become grouped in a magma, clearly separated 
from the remainder of the liquid.” 

eeeyvITNESS: In illustrating the example we 
have there the statement “the imetailic spherules 
pressed one against the other, will become grouped in 
a magma clearly separated from the remainder of the 
liquid.” Now, we have the definition of magma in 
Froment’s own language, “The metallic spherules, 
pressed one against the other,’ and we are very fa- 
miliar with that appearance by looking at these min- 
eral-coated froths, looking down at them from on top 
—and the magma clearly separated from the re- 
mainder of the liquid.” This is what Froment meant 
by a magma, clearly expressed in his own words and 
defined for us, no matter what other definitions have 
been found for the term in metallurgical usage or in 
smelting practice. 

Of course it is entirely possible to find many illus- 
trations of magma, and the word magma has been 
used in a great many connections and in a great many 
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lines of practice, but we are tied up here by Froment’s 
own explanation and description of -what he means. 
“It is the predecessor of the fixed, coherent, armor- 
coated froth of the patent in suit>™* It looks like if; 
and is similarly constituted, and is produced by the 
same steps, namely the agitation of a sulphide—con- 
taining ore with oil and sutficirent excess ot water to 
entrain air, and thus cause the formation of air bubs 
bles which, as Froment says in the third paragraph—I 
should say gas bubbles, because it must be made broad- 
er than air bubbles—‘“gives rise to the formation of 
gas bubbles” which Froment says become covered with 
an envelope of sulphides and rise rapidly to the sur- 
face of the liquid, where they form a kind of me- 
tallic magma. The result is the same froth whether 
we take it as a number of “metallic spherules pressed” 


> 


one against the other,” using what he has called or 


considered as grouped, into “a magma clearly separ- 


ated from the remainder of the liquid,” or whether we 
talk about ‘coherent, armor-coated froth.” . 

Now, these are my conclusions, reached after a very 
careful study of Froment’s language, analyzing every 
word of it and trying at the same time to bring the 
several parts of his description together, and they also 
are based upon my observation of a great many highly 
coated froths which have been produced in numerous 
experiments here, and I would like particularly to call 
attention to this description of Froment, in connection 
with the pictures and photographs which have been put 
in evidence, particularly if we look only at the photo- 
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graph in which the picture is taken looking downward. 
The appearance of the armor-coated froth is absolutely 
the appearance of the “metallic spherules pressed close- 
ly together and forming a magma,” as described by 
Froment. 

I would also like to say that this description of 
Froment’s, of his mass of metallic spherules forming 
a in2zemia, and the appearance of the metallic-coated 
froths as seen in the photograph, exactly illustrates the 
definition of the froth which was given in this testi- 
mony by Professor Bancroft. Professor Bancroft’s 
definition of a froth—and it is of record—was as fol- 
lows: “Froth is a closely packed mass of bubbles hav- 
ing a honey-comb or cellular structure, the walls of the 
cells being liquid films, and the individual cells con- 
taining air or other gases.” That is broad enough to 
include air and other gases or mixtures. And then 
add to that definition of a froth the result which en- 
sues when we have the froth generated in the presence 
of an oil, and the selective action whereby the mineral 
sulphides concentrate in the film inclosing the ‘bubbles. 

Then we pass from the froth, as a broad expression, 
to the special mineral-charged froth of the patent in 
suit, and of these other illustrations which we have 
considered. [I have also in my previous testimony re- 
ferred to the language of the two patents of 1910, 
taken out by Theodore Jesse Hoover and Minerals 
Separation Limited in one case, and by Edward H. 
Nutter and Minerals Separation in another case, in 
Which they cite, the English patent No. 12778 of 1902, 


/ 
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which is the English patent of Froment, and in whic} 
Knglish patent these descriptions and these statements 
of the phenomena, and this description of the metallic 
spherules and of the magma, is exactly the same as it 
is in this Italian patent, translated. They refer to the 
result of the Froment patent as showing the process 
of carrying oiled particles to the surface,,and they 
bracket this British froment patent with the English 
patent corresponding to the United States patent No. 
835120, as being descriptions of well-known flotation 
processes. | 

1 had another reference here, but | can't tindeit, 

I now pass to the features of the Froment process 
as shown in the example which immediately follows 
the statement of the four phenomena. We have, fol- 
lowing that statement of the phenomena an exampie of 
an experiment in a test tube, and I will take that up. 

Yirst, the components of his mixture, he states here 
are ten grams of sulphide copper ore with its gangue, 
1 gram of limestone, reduced to powder, and 30 drops 
of water, and a few drops of sulphuric acid, and a 
thin layer of ordinary oil. In this mixture as thus 
stated, the ten grams of powdered ore furnish us the 
sulphide particles and gangue which as a result of the 
process are to be separated. The one gram of lime- 
stone is to react with the sulphuric acid and thus to 
generate carbonic acid gas, which furnishes a part of 
the bubble by the gas, which is the basis for the rising 
spherules referred to in the last paragraph of the ex- 
ample. The 30 grams of water give us the floating 


P. 8616, L. 8, insert “in the form of a froth or especially 
as a gaseous froth,” after “ surface,” 
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pulp, and is the liquid on the surface of which the me- 
tallic spherules that are grouped in a magma clearly 
separated from the remainder of the liquid are sup- 
posed to float, and the few drops of sulphuric acid 
liberate some carbonic acid gas. The few drops of 
suiphuric, acid—we might take two or three—being 
insufficient to decompose the whole of the one gram 
of limestone contained. 

In that connection, a calculation can be made as to 
how much of the limestone would be decomposed by 
the few drops of sulphuric acid. Dr. Chandler has 
stated in the Hyde record, volume 2, page 647, that 1 
c.c. of sulphuric acid amounts to from 26 to 32 drops, 
and other experiments have been carried out and have 
given‘the statement that 40 drops constitute 1 c.c. 
Being very liberal with that, and taking the figure of 
Dr. Chandler, we can readily calculate how much that 
2 drops of sulphuric acid will furnish, therefore, in 
weight; of course, knowing the weight of 1 c.c. of sul- 
phuric acid—the sulphuric acid referred to is the 
strong sulphuric acid, and 1 c.c. of that weighs 1.84 
grams, because that is the specific gravity of strong 
sulphuric acid, and Loc of that-+werehst84 rans, 
aetd. Therefore, if we take 2 drops, we would have 
perhaps only 1/15 or 1/20 of that 1.84 grams, as the 
active sulphuric acid which is to decompose the lime- 
stone. Now, pursuing the calculation, 1 c.c. of sul- 
phuric acid, weighing 1.84 grams, in decomposing 
limestone will produce .8 of a gram of carbon dioxide, 
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which amounts to .4 of a litre. Those figures can be 
found in Dr. Liebmann’s testimony—that is, the calcu- 


lation may be found in Dr. Liebmann’s testimony; I 


can not give you the page for the moment, but I will 
give it later. Dr. Liebmann has given us that calcula- 
tion exactly, that 1 c.c. of sulphuric acid produces 8 
of a gram of carbon dioxide, amounting to .4 of a 
litre. Now, 2 drops thereof, the 1/15 or 1/20, accord- 
ing as we regard the number of drops, to the cubic cen- 
timeter of sulphuric acid, would produce, therefore, 
about .04 of a gram of carbon dioxide, which would 
be .O2 of a litre, or 20 c.c. of carbon dioxide, which 
would be produced—and I will be liberal with that and 
make it 30 c.c. of carbon dioxide which would be -pro- 
duced by using 2 drops of sulpnuric acid, acting upon 
1 gram of limestone present in this mixture of Fro- 
ment. Therefore we get a partial decomposition, with 
a possibility, using the larger figure, of 30 c.c. of car- 
boric acid gas liberated in this test tube experiment, 
which is here described by Froment. 

The remaining element of the mixture is the om 
The words used by Froment are, “or a thin layer of 
ordinary oil.” This does not state the amount by 
weight or measure, and does not give a definite de- 
scription of the kind or amount of oil, but we can make 
a guess at how much he meant and what was the char- 
acter of the oil. First, what did Froment mean by an 
ordinary oil? Fortunately, he tells us in this same 
Italian patent which we are considering, in the claim 
in the Italian patent, according to his expression, “com- 


i} 
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bined with an oily fat body, and not with with an oily 
body derived from bitumens, tar, naptha, etc.” This 
is perfectly clear as a definition. He does not use 
petroleum or any derivative of it, or any residuum of 
petroleim, nor tar nor any residuum or residual of 
tar. What he did use was a so-called fatty oil, or it 1s 
sometimes called, to distinguish it from the essential 
oil or volatile oilg, a fixed oil. However, Froment 
goes still further in making his meaning definite. In 
the original French used in the Italian patent he says, 
‘tin corps gras oleifiant,’ which, literally translated, 
would be a fatty body of the oleifine type. What this 
means is known to every chemist. The term otefine 
is taken from the well-known olefiant gas, (or oil- 
forming gas), known also to chemists as ethylene gas. 
The name olefine, or as it is in French, “olefiant,” is 
now applied to all the derivatives of this olefiant gas, 
and in this series we have for example the fatty body 
olein, and the free fatty acid, oleic acid, obtained from 
the decomposition of olein. On the other hand we 
Rave stearin, and a fatty acid, stearic acid derived from 
it which do not be'ong to this olefine series. 

Now, of this class of oils we have a typical exam- 
ple in the vegetable kingdom of an olein, viz., olive oil. 
This exactly fills this description of a fatty body of the 
Olein type, and at the same time it is the ordinary oil 


of Italy, in daily use as food, and sometimes as an 
iluminant. I am satisfied that in view of the limita- 
tions imposed in the claims-of this patent, that wher- 
ever in the Italian patent ordinary oi] is referred to he 
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meant olive oil. It certainly could not mean petroleunt 
residuum, as that is absolutely excluded by the word 
ing of the patent claim. 

I want to go still further on that exclusion of pes 


troleum. If you take the original French of the claim; 
he has three words, (‘‘Bitumes, goudron, napthe, etc.) ) 
and which have been translated, bitumen, tar atm 
naphtha. It is in regard to the last that I want to say 
a word. The word naphtha is generally applied now 
to a fraction of petroleum, but in the past it was not so 
applied either in this country or abroad. When the 
oil development first began in Western Pennsylvania 
in 1859, the oil occurrences were always referred to as 


a designation in the English language, and to illustrate 
that, I will read from Bacon’s “American Petroleum H 
Industry,” which is a new and very complete book just 
published, and in the rear of this book we have a gtos- 
sary of terms with the meanings, and I take the word / 
naphtha, and I find as follows, in regard to it: “This 
term, which was formerly applied to any fluid, and 
volatile, variety of bitumen, 1s now generally applied — | 
merely to those petroleum fractions which boil below 
280° F.”’ That is, in American usage, it is no longer 
applied to a crude oil, but is applied specifically now 
to this light fraction; but in the foreign usage it is 
still applied to crude petroleum, and I have here a 
French technological dictionary, the title of which 1s 
“Tolhausen Dictionaire Technologique.” This is a 
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splendid work, which I have known for years, and in 
this volume we have the French word first, and then 
the German and then the English, and if I turn to the 
word “naphthe,” which is found in the French patent, 
we find as a synonym for that, “huile de Petrole,” or 
petroleum oil, or simply petrole. Then, as the German 
equivalent of the word napthe, “erd-oel, Stein oel,” and 
as the English equivalent, naphtha, rock-oil, petroleum. 

I really believe, therefore, that we are perfectly jus- 
tified in translating Froment’s French language in an 
accurate way, and if we translate it in an accurate way 
we will see that that portion of the sentence inclosed 
in the brackets absolutely shows that, not only bitumens 
of all kinds, tar of all kinds, but also petroleums are 
named; and if we take with that the other showing in 
the claim of the patent, that he particularly prescribed 
a fatty body of olefine type, I think Froment has limit- 
ed the kind of oil very distinctly for our benefit. 

Now, we come to the quantity of oil. As before 
said the expression “‘a thin layer of oil” is not -very 
definite. Dr. Liebmann, in the Miami case, in testify- 
ing stated that using olive oil, he found the amount 
Mecessary for a thin layer amounted to 12.5 to 15%, 
reckoned on the weight of the ore. If we take 10 
granis, this would amount to 1.25 grams, or 1.5 grams 
respectively, of oil. 

There is other testimony on this matter, however, in 
the Hyde record, volume 2, page 308, where William 
Henry Ballantyne, who testified, said as follows: “J 
frequently tried the Froment process in a test tube, 
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and I found that a thin layer of oil amounts to not less 
than about 5% of the weight of the ore.” I made a 
number of tests of my own to get a thin layer of oil, 
using olive oil, and I found that, according to the tem- 
perature of the water mixture, I was able to get a layer 
of oil which not only was relatively a distinct layer— 
more than a thin layer, looked at from the side—but I 
took it that the point which ought to decide the matter 
as to a layer of oil was looking at it from above, in re- 
gard to touching the circumference of the glass or test 
tube, and getting a layer of oil which completely 
touched the glass all around the edge, I was able to get 
a layer with a little less than 1 c.c. of olive oil when I 
used the lowest temperature, which was 25° C., and 
when I used a temperature of about 40° C., which is 
not very warm, I found that about .3 of a c.c. of olive 
oil completely touched the sides of the glass test tube, 
and therefore made a layer of oil which was a complete 
layer covering the whole of the water underneath. 
Therefore I assume that 1 c.c. of olive oil would be 
quite sufficient, even with a lower temperature, to an- 
swer the description of Froment as to the amount nec- 
essary to be used to form a thin layer of oil. Now, 
with the specific gravity of olive oil, which is about 
Q9, that would give us 9%, reckoned on the weight 
of the ore; so I would be satisfied to call it 9%, which 
is rather less than was stated by Dr. Liebmann, and is 
rather more than was stated by Mr. Ballantyne, and 
9% is quite sufficient to illustrate the experiment with. 

We go now to the consideration of the steps of agi- 
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fom his is referred to in the Froment Italian 
patent in the test tube example and says “and the mix- 
ture then agitated for a second.” The English patent, 
referring to the step, says “then agitated for a brief 
pace.” 

Under these circumstances we may assume that the 
“second” is not to be measured to the minute fraction, 
but is an approximate measure for a brief agitation. I 
take it that the words “agitation for a second” is a 


figure of speech, meaning a very brief agitation. 

As the experiment given by Froment in his example 
| is carried out in a test tube, the agitation is most readi- 
| ly effective by closing the test tube containing the mix- 
ture with the thumb and shaking it momentarily, ap- 
| proximately a second or two. Now, the results. 

The result of this agitation I find as it is stated to 
| be, that the copper pyrite, that is, the metallic mineral, 
will instantly rise to the top of the liquid. That is the 
}expression “will instantly rise to the top of the liquid.” 
Now, the appearance of this mineral which thus rises 
jthrough the liquid to the top is then stated. It is not 
sufficient foreus to understand that the copper pyrite 
rises to the top of the liquid; its appearance, and con- 
ditions by which it exists at the top of the liquid are 
jclearly stated. “The metallic spherules, pressed 
against one another, will become grouped in a magma, 
clearly separated from the remainder of the liquid,” 
jand then of course the production of the gaseous froth, 
as a result of agitation. This froth, the gaseous froth 
produced, is unquestionably produced directly by the 
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agitation; the agitation is the direct cause of its pro-| 
duction. 
A further statement of the result which follows im-| 
mediately after is, that the small quantity of gangue,| 
mechanically entrapped, gradually falls from the sul-’ 
phides and the sulphides remain in a state of almost 
complete purity. Such is the principle. F 


Now, we have in this section, which gives an exam- 
ple of the working of the test tube experiment, a cau} 
tion to the inexperienced in chemical manipulation; 
Froment says, “if the limestone is in excess, or readily 
attackable, the rapidity of the separation is so great 
that the copper pyrite is forcibly ejected from the ves- | 
sel. Therefore, a correct proportion has to be given, 
for a given ore and a given limestone.” Now, it sect 
to me that that, taken together with the mention of the 
proportions and of the amounts of the different if | 
gredients, is all that is necessary to enable one to en-| 
tirely avoid a good deal of what looks to be to be sim-) 
plv illustrative of inexperienced manipulation. 

That a test tube should be shaken and the whole of 
the contents thrown violently out and over against the 
wall is not a necessary result if we pay attention to) 
what Froment has stated. It might happen occasion-| 
ally, but I am satisfied that, if we take the statements 
made here, the decomposition of the limestone is going 
to be such as to instantly throw out the contents of 
mieetest tube. 

In some of the previous experiments that I have 
read in connection with the testimony in this action, 
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illustrating Froment, the amount of acid was distinct- 
ly taken fully equal to the amount of limestone. F'ro- 
mient does not indicate what that would do, or that we 
should take 1 gram of limestone and 1 gram of sul- 
phuric acid. If he lad meant to say so, he would have 
said so, and therefore, if we take his language and 
make our translation accurate, we can see what the 
minimum decomposition of the limestone would be, 
which limestone is here 10% of the ore. That amount 
is absolutely unnecessary, and it is not contemplated 
except as an accident, and as to the accident, of course, 
he has given a caution. 


There is one other statement that we need to notice 
before going on to the claims of the patent; in connec- 
tion with example No. 2 of Froment’s Italian patent, 
‘which comes just before the claim. The statement is 
as follows: “There are several distinct but connected 
}operations in the practical working of the process; the 
formation of the spherules and their separation from 
jthe gangue, then separation of the concentrate and the 
joil, and recovery of this latter for a re-entrance into 
the circuit of operations. The products of the concen- 
tration form oil cakes.’ The English patent simply 
says, “form cakes.” I simply conclude that Froment 
jat the time thought that there would be a possibility of 
jhis pressing his concentrate and recovering the vil. 
That is another matter, however, and I have not taken 
\that up, because it does not illustrate the principle of 
the froth formation; the froth formation is entirely ir- 
respective of whether he recovered the oil or did not 


3626 = Alimerats Separation, Limited, et al., vs. 
Samuel P. Saditler 


recover the oil, and therefore I leave that for what it 
is worth. 

The first of these operations, the formation of the 
spherules or gas-bubbles. coated with a film of oil car- 
‘ rying metallic sulphides, and their separation from the 
gangue by reason of their rising to the surface of the 
liquid, where they form a dense metal-coated froth or 
magma, as Froment has called it, has been discussed 
already. 

The other two relate to the concentrates already eX- 
isting apart in the froth om the suriace of tiesiauid 
How these two latter steps are carried out he does not 
state here, and for light on this subject or his later de- 
velopment we have to turn to the Froment description, 
a document which was not published, and is not essen- 
tial to the understanding of the principle. 

I now come to the claim of the patent. I have al- 
ready referred to it somewhat in speaking of the na- 
ture of the oil. However, as it is short, it will be well 
to give it in full. 

“T therefore claim, as being my exclusive and entire 
property, a process consisting in enriching sulphide and 
other ores, graphiteous ores and their derivatives, sul- 
phide earths, or others, by means of gases, whichever 
they may be, combined with a fatty body of the ole|fine 
type, and not with an oily body derived from bitumens, 
tar, petroleum, etc., and whatever may be the apparatus 
in which the process could be applied.” 

Before commenting upon this claim, which is very 
broad, let us compare it with the claim of the corre- 


P. 3627, L. 18, insert “ the clear intent of certain features 
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sponding English Froment patent, No. 12778, of 1902. 
The wording there is as follows, found in the Hyde 
record, page 787. 

“The herein described process for the concentration 
of metalliferous ores and earths, which consists in com- 
mingling the finely powdered ore or earth with water, 
and adding a suitable o1!, and then liberating a gas in 
the mixture, substantially as described and for the pur- 
pose specified.” 

This is condensed, but it 1s condensed at the expense 
of clearness:of statement, and involves the omission of 
the invention, viz., the defining of the kind of oil to be 
used. In several points, also, I consider that the word- 
ing of the English patent claim is less explicit; there 
is, in addition to this matter of the character of the 
oil—for instance, the Italian claim is for a process to 
enrich sulphide and other ores, graphiteous ores and, 
their derivatives, sulphide earths, or others.” While 
the English claim is for a process “for the concentra- 


7 


tion of metalliferous ores and earths,” without qualifi- 
cation. It is broader, obviously, but it is less inform- 
ing and less definite. 

(Recess. ) F 

THE WITNESS: I was speaking of the points of 
difference between the claim of the English patent and 
the Italian Froment patent. I stated that the English 
patent claim was distinctly Jess explicit in several re- 
spects. This view is not solely my own, but is shared 
by Dr. Liebmann, one of the experts who testified on, 
one of the former trials in connection with this process 
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in Patent 835120, and I find in the Hyde record, Vol- 
ume 2, page 460, Dr. Liebmann’s expression about this 
same thing as follows: “The Italian specification pre- 
cedes the English one by a short time, and the English 
is clearly a translation of the Italian document, with 
such slight alterations as a translator who is a British 
patent agent would make. There are some mistakes in 
the British document, which cloud the true meaning of 
the original, to which I shall refer later.” Dr. Lieb- 
mann pointed out also, as I have done, some distinct 
points of difference. In my mind the most important 
point of difference by far is the absolute silence in the 
claim of the English patent as to the character of the 
oil which Froment desired to use. The term “suitable 
ail” is utterly inadequate in view of what appears in 
the Italian patent, in which Froment quite distinctly 
and specifically limited the kind of oil which he had 
desired to use. 

On the other hand, the English claim indicates the 
general method of the operation described better than 
the Italian claim. The English claim, for instance, 
says: “It consists in mixing the finely powdered ore 
or earth with water, adding a suitable oil, and then 
liberating a gas in the mixture, substantially as de- 
scribed and for the purpose specified,’ while the 
Italian claim does not give these steps, but merely 
claims ‘‘by the means of gases, whichever they may be, 
combined, with an oily body of olefiant type.” The 
{talian patent claim therefore does not tell us how the 
co-operation of the gas and the oil is to be effected; 
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but while that is wanting in the Italian claim, the in- 
formation contained in the specification and example 
of the Italian patent are perfectly adequate to supply 
that information; the information is quite complete if 
we take it from the specification, including the phe- 
nomena as stated, and the example. 

Now, we come to the nature of the gas which forms 
the spherules in Froment in the example given in his 
Italian and British patetns. In the Froment Jtalian 
and British patents, the test tube examples given quotes 
1 gram of limestone to 10 grams of ore and a few 
drops of sulphuric acid. I have already shown that this 
amount of sulphuric acid is insufficient to decompose 
the calcium carbonate of the limestone. The amount 
mentioned in the patent of 10% of limestone relative 
to the ore was too much, and that is also intimated by 
Froment in the same paragraph, where he says “‘a cor- . 
rect proportion has to be found for a given ore and a 
given limestone,’ which shows us that he did not wish 
to intimate that the reaction required uniformly the 
Same amount of limestone; and later, when he comes 
to furnish his description, he goes into that subject 
much more fully, and gives the amount of limestone 
relative to the amount of ore, which is very much less 
than is here stated in the example. 

In the Froment instructions to which I just referred 
1%, or in different cases a maximum of 2% of lime- 
stone is stated to be the correct amount, as against the 
10% which is to be given in the example. The sul- 
Phuric acid added in the second stage of the operation 
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described in Froment’s instruction is calculated to ex- 
actly correspond in that case in weight with the cal- 
cium carbonate, which is essential to effect the com- 
plete decomposition. 

Coming back, however, to the test tube experiment 
of the Froment patent, what is the nature of the gas 
which inflates the metallic spherules which rise to the 
surface on agitation? 

It has been assumed that it is essentially, if not en- 
tirely, carbonic acid gas. I think a little reflection 
will show that this can not be the case. We start with 
a test tube containing 10 grams of ore, one gram of 
limestone, 30 grams of water, a thin layer of oil, and 
a few drops of sulphuric acid, insufficient in amount | 
to decompose the amount of limestone present. The 
rest of the open space in the test tube is of course filled 
with air. We close the test tube and shake up vigor- 


} 


ously for a second. The volume of carbonic acid gas | 


liberated, corresponding to the partial decomposition — 


of the limestone by the few drops of sulphuric acid, is 
small. Remember, now, that under normal atmos- 
pheric pressure, one volume of water will retain, dis- 
solved, its own volume of carbonic acid gas, so that it 
is only the excess over this volume that is free to es- 
cape and mix with the air which is being entrained by 
agitation. ‘The mixed gases which form the froth or 
magma of metallic spherules, it is plain, must be pre- 
dominantly air, with a relatively smaller amount of 
carbonic acid gas, which will inflate the air bubbles, or 
gas bubbles, we will call them. The mixture of gases, 
therefore, which form the froth or magma, it is plain, 
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will be a mixture of carbon dioxide and air, and pre- 
dominantly air, with a relatively smaller amount of 
carbonic acid gas. 

Dr. Liebmann, a former witness, has testified in the 
Hyde record on this matter in volume 2 of the Hyde 
record, page 557, as follows: 

“T pressed the lower end of the thumb on the test 
tube, and shook first for two seconds, what one might 
call violently. Then I made an observation, and after 
that shook again for 6 or 8 seconds. The amount of 
carbonic acid which could have been evolved was so 
small that it would have been dissolved in the water 
which was present. It requires over 7 c.c. of water 
for the solution. From the experimental evidence and 
from my experience, I have grave doubts whether car- 
bonic acid would evolve at all.” 

I would not go quite that far. I think carbonic acid 
is evolved, as far as my experiments in the test tube 
have shown, but I will agree with Dr. Liebmann that 
the amount of free carbonic acid gas, which is resi- 
dual, after the reaction and which can mix with the air 
already contained in the vacant space in the tube, is 
small in amount, and therefore the conclusion is readi- 
ly drawn that we would have a mixture of carbonic 
acid and air, in which the air is certainly two-thirds or’ 
three-quarters of the mixture. That would make it ac- 
cord with the proportion of the mixtures which have 
been produced under the processes of the patent in suit 
when they were operating with ores relatively rich— 
containing say five to six per cent of calcite. Dr. ° 
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Liebmann has testified in that connection as to the 
analysis of the mixture of gases resulting from the 
operation with the San Francisco del Oro ores in 
Wales, where he found as a composition of the gases 
inflating the froth produced by the operation of the 
patent in suit, 7714% of air and 224%4% of carbon diox- 
ide. I do not believe that if we carry out the test tube 
experiment of Froment, using the proportions that 
have here been stated, that we will have as the compo- 
sition of the gas mixture anything very different from 
what is there stated to be the composition of the gas 
mixture inflating the froth produced by the patent in 
suit. It must be remembered that we also have in the 
Froment Italian patent the claim, “ by means of gases, 
whichever they may be.’ And we must remember 
also that the patent in suit, No. 835120, says, page 1, 
lines 91 to 94: “A froth or scum which has derived 
its power of flotation mainly from the inclusion of 
air bubbles introduced into the mass by agitation.” 
“A froth or scum which has derived its power of 
flotation—” I didn’t quote it correctly before—“A 
froth or scum which has derived its power of flotation 
mainly from the inclusion of air bubbles introduced 
into the mass by agitation.” We find, therefore, that 
a gaseous mixture is possible and is allowable by the 
laneuage of these two patents, in either the case of the 
Froment or the patent 835,120. The Froment descrip- 
tion which became public later need not be discussed in 
the same way that we have discussed the two patents 
in which Froment made known to the world his dis- 
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covery and clearly enunciated his understanding of the 
principles therein involved, and made his broad claim. 
The description, with accompanying drawings shows a 
two-step process instead of a single step process as 
given in the example of the patent, Italian and British. 
We have in the Froment description— 


Meroe Oll: Page 730, volume 3, of the Hyde 
feared, that is the translation of it. 


fee7o0 Of the Hyde record, volume 3; the descrip- 
tion with accompanying drawings shows a_ two-step 
process instead of the single step process given in the 
example of the patent. We have a centrifugal mixer 
for the ore pulp, limestone and oil, in which there is 
an energetic agitation which, from the construction of 
the stirring devices, entrains air and forms an aerated 
froth. The stirring devices are shown there in the 
dotted lines which are to revolve in “a,” centrifugal 
mixing device, by the revolution of this stirring device 
we have the same vorte: {ot motion generated, and 
the entraining of air with the formation of an aerated 
froth. This, however, is discharged without being al- 
lowed to separate, discharged into a vat with leaden 
coil for the introduction of sulphuric acid and steam, 
and with a horizontal rake to be slowly revolved after 
the introduction of the sulphuric acid, and thus gives 
a supplementary gas-bubble development for the pur: 
pose of raising additional mineral not already in the 
froth formed a first. The only radical difference is 
that the sulphuric acid comes into the operation in the 
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so-called coil vat. In the test tube experiment, it is all 
done momentarily and in the reaction of the sulphuric 
acid in the test-tube experiment we of course have an 
actual reaction of the sulphuric acid on calcite; but the 
brisk agitation gives us the shaking up of a large vol- 
ume of air in the test tube with the watery pulp and 
oil globules and the entraining of the air with the inci- 
dental amount of carbon dioxide is accomplished in 
this way. The accomplishment of the result is rather 
different in the process described in the Froment de- 
scription. A Froment machine built upon the descrip- 
tion and built to operate as here figured I have seen 
operated repeatedly and I have seen results obtained 
from the same which gave an excellent froth, as a 
result of the first operation, supplemented by a small 
additional amount of froth by the operation of the sul- 
phuric acid acting on the. limestone in the water. 

Q. 184. Do you wish to illustrate the Froment pat- 
ent? 

A. I would like to have the test-tube experiment 
shown. (Test No. 37.) 

MR. SCOTT: Do you want a sample, Mr. Wil- 
liams? 

THE WITNESS: This is Butte & Superior some 
we are talking about in this case, 10 gms. Butte & Su- 
perior ore and 1 gem. calcite. 

MR. WILLIAMS: About two-fifths of an ounce, 
isn’t it? 

A. I don’t think in ounces very quickly. We add 
Once ol) water, 
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0.185. MR. WILLIAMS: At what temperature? 

feeeo/? ©. 2 drops sulphuric acid and one cubic 
centimeter of olive oil. 1 c.c. was the full limit that 
I thought necessary. That makes 9 per cent. 

meico, MR. SCOTT: Does the oil form a layer, 
doctor ? 

A. It does form a layer. 

@els7. Over the entire contents? 

A. Yes. If verified that before. Now, that is the 
one second, used as a figure of speech, for the produc- 
tion of froth, which is merely an air froth. There was 
pressure as can be seen by the fact that it squirted a 
little bit there. A slight additional agitation wil! con- 
tinue the result. (Agitating the test tube again.) We 
have there now three-quarters of an inch of froth. 
And that gives us all that was described by Froment, 
}metallic spherules pressed together closely forming a 
so-called magma which to all intents and purposes, 
looked at from above, has all the appearance of the 
froth which had been produced by other modes of agi- 
tation. We have there the clear metallic coating, the 
spherule formation and appearance and everything 
jthat has been described. That has become quite pro- 
jnounced now, it is quite dark. Of course this a zinc 
jore. With a copper ore the distinction in color is even 
sharper. 

O. 188. And do you plan an experiment in the Gab- 
Geof the California Journal process? 
m. Yes. 


139) We micht do that row. 
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A. An experiment has been arranged for to illus- 
trate the procedure of the California Journal of Tech-, 
nology which was to produce the foam effect by utiliz-. 
ing a form of mechanical agitating apparatus to pro- 
duce the froth effect, which was quite well known from: 
1882 on and of course known in 1903 when this article 
was published in the California Journal of Technology. | | 
I refer to the Gabbett cone mixer which was patented 
in England in 1889 and patented in the United States 
in 1891, which was 12 years before the appearance of 
the California Journal of Technology. There is being 
used here a copper ore. The California Journal of! 


Technology referred to there tells of copper oresi@® 
well as the tests with the molybdenite. The quantita 
tive results which were given in that publication refer 
to molybdenite, but it was also tested with copper ores 
as stated by them, but not quantitatively. We have 250 | 
gms. of copper ore, chalcopyrite ore. | 
Q. 190. You might describe the different ingreda 
ents. | 
. 


A. With 250 gems. of this chalcopyrite ore we take 


1250 gms. of water at a temperature of 25° C., 13% 
gms. fuel oil, California fuel oil, a paraffin product, | 
which is equivalent to 5.3 per cent relative to the ore. — 
The foam effect was obtained by these students who — 
published this article with varying amounts of oil rela- | 
tive to the ore as low as two and a fraction of a per | 
cent up to nine per cent. 3 c.c. of concentrated sul 
phuric acid. Sulphuric acid was used by them as well 


as salt solution in their experiments in producing the 
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foam effect. The agitation will take place in the Gab- 
bett cone machine, five minutes agitation. All of the 
elements which are here present in this experiment are 
justified by the statements made in the California 
Journal of Technology or by the knowledge which was 
available at that time. 

MR. WILLIAMS: Just note that the temperature 
G@iihe Water was 25° C. 

m. I have that: [ read it a minute ago. We are en- 
deavoring to get the exact amount of the fuel oil by 
weighing, by difference in weight, weighing the beaker 
containing the oil and pouring a certain amount in and 
then weighing the beaker again and then taking the 
difference in weight as the amount taken. (Test 38.) 

You can see the result of the foam produced after 
the California publication. 

mae eCOURT: What was the oil? 

fo ibe oil was 6.1 per cent instead of 5.3 per cent, 
as they added more than they intended to. 

MR. WILLIAMS: I think we ought to have the 
tailings for assay if any assay is made because we can- 
not see them in this machine and don’t know what 
their color is. If possible, let the tailings be assayed 
as well as the froth, so as to get some idea of what the 
operation has accomplished. 

MR. KREMER: Do you want a sample of it? 

Be WILLIAMS: Yes. 

THE WITNESS: While that is being gotten I 
would like to say that the California Journal of Tech- 
nology published in that issue the basis for all three 
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experiments. Two of them have been standing upon 
the desk here in sight for a week or more. 

Q. 191. Since the day which the record will disé 
close? 

A. Yes. One with a dilute sulphuric acid and the 
other gotten in a salt solution with an amount of oil 
corresponding to that stated in the publication and got- 
ten by agitation only in the tall cylinders, and illustrat- 
ing what was there called the foam effect. In this 
third experiment we have taken the same ingredients 
and have gotten the foam effect in the form of a defi- 
nite froth, which is, however, no more definite than 
whit was shown there by putting— 

Q. 192. (Interrupting.) That which is shown in 
the cylinders? 

A. No more than what is shown in the cylinders by 
applying mechanical agitation instead of the mere 
shaking, the form of apparatus heing one which was 
quite well known, in fact had been patented in this 
country 12 years before the publication of the Cali- 
fornia Journal of Technology paper. | 

Q. 193. Do you know, doctor, of any other appar- 
atus suitable for that purpose that was also known at 
the time of the issue of this California Journal of 
Technology ? 

A. The Johnson cone mixer was also known. 

Q. 194. Can you refer us to anything that shows 
that in this record of the Hyde record, which is in 
this case? 

THE COURT: It seems to me I saw a churn in 
the Hyde record too. . 
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A. ‘The Johnsfon cone mixer, as it is called, is illus- 
trated in the Woii patent which appears as patent No. 
78,814, page 966 of this voiume 3 of the Hyde rec- 
ord. 

MR. WILLIAMS: Page 966 of complainant’s rec- 
ord is the Wolf patent. 

fe The Johnsfon mixer as it is called, which was 
shown in the Wolf patent was referred to by Mr. 
Henry [.. Sulman in the Hyde record, volume 1, page 
2/4, in answer to cross-question 149 on that page: 
“You have said that this Johnson mixer was well 
known at the time of the Wolf patent. I note that the 
patent was issued on April 6, 1905, upon an applica- 
tion filed in May, 1903. Did you intend to include one 
or both of those dates in your answer? A. I intend- 
_ ed the earlier date. Mr. Sulman testifies that this 
Johnson mixer was well known in May, 1903. The 
- California Journal of Technology appeared in Novem- 
| ber, 1903, six months or more after the time at which 
Mr. Sulman testified the Johnson mixer was also well 
known. We have there two very efficient mechanical 
forms of apparatus.” 

Q. 195. Explain the apparatus while we are on this 
subject ? 

A. J would rather refer to that again in my other 
| testimony. I will come back to that. 

O. 196. Just as you please, doctor. 
| A. I have nothing more to say on the Froment at 
| present. 
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Q. 197. Then, doctor, suppose we get your idea on 
the Kirby process, shown in the Kirby patent 899,959 

MR. WILLIAMS: Patent printed on page 738, de 
fendant’s record in the Hyde suit. 

a. I think next— 

MR. SCOTT: Doctor, before you go on, I can’t reamy 
member whether vou commented upon this froth, and 
told us its appearances and structure? 

A. In a general way only. 

QO. 198. I would like to have it. 

A. The froth.produced by this experiment with the | 
Gabbett cone mixer and intended to illustrate the pub- 
lication (procedure) of the California Journal of Tech- 
nology, is a very decided mineralized froth possessing 
the heavy mineral coating which has been seen in simi- 
lar froths produced by other processes, and I am satis- 
fied from the corresponding experiments made simply 
by the shaking in the tall cylinders that the froth here 
obtained will be a very durable froth. It is of course 
as seen now a distinct separated froth. The liquid be- 
low is clearing rapidly and we cannot see the tailing, 
but IT have no doubt but what the distinction will be 
very sharp between the froth and the tailings; and 
therefore it is to my mind as complete a separation une 
der the influence of aeration by agitation as is ordin- 
arily accomplished by following the process of the 
patent in suit. 

Q. 199. How would you say that the structure of 
this froth compared with Professor Bancroft’s defini- 
tion of an agitation froth? 
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H. I can see quite clearly the appearance of the 
rounded cells, which of course are filled with air, and 
the walls of which are of thin layers of oil in which 
walls have concentrated the mineral sulphides, thereby 
stabilizing the froth, and in every respect correspond- 
ing to the description of what a froth 1s composed of. 
The peculiar physical appearance of the froth, that is, 
the pitted structure, and the other characteristics which 
we become acquainted with by the photographs are 
also quite noticeable in this froth. 

©. 200. I think you referred to the fact that the 
authors of this California Journal of Technology de- 
scribed particular experiments in which the quantity 
of oil ranged from two and a fraction up to eight or so? 

A. Nine. } 

Q. 201. I presume in view of that you do not con- 
sider it material that a little over six per cent of oil 
was used in this experiment instead of 5.3 that I think 
that you planned to have used. 

A. No, the only material feature is we kep: within 
the range which is indicated there in that California 
publication and it is distinctly above the range which 
is claimed in the patent in suit. 

©. 202. Now, doctor, after this interruption you 
may go on? 

A. I will turn to the Kirby patent, United States 
Patent No. 809,959, patented January 16, 1906, appli- 
cation filed December 14, 1903. 

We can best understand the Kirby patent, what it 
means and what it achieves by taking his statement of 


va 
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steps as given on page 1 of the patent, beginning with 
line 65: “The process, as an entirety, in its best form 
for use with Rossland ores for the purpose stated con- 
sists in the following steps: First, in thoroughly 
agitating together (a) the pulverized ore or mineral 
material; (b) enough water to make with said pul- 
verized ore a flowing pulp, and (c) a solution of 
bitumen in a thin distillable hydrocarbon liquid as 
kerosene, these materials to be so thoroughly agitated 
together as to finely subdivide said solution into small 
globules and bring said globules into contact with sub- 
stantially all of the pulverized mineral particles which 
will, by preference, adhere to them.” 

THE WITNESS: This ts the first step, which they 
have described, the agitation. Now, we will note 
with regard to this agitation that Kirby speaks here 
of thorough agitation. The term “thorough agitation 
appears twice in this paragraph which has been quoted 
{rom his patent specification. In several of his claims, 
notably in claims 1, 2 and 3, he used the expression 
“violently agitated,” as applying to his first step of 
the process;—violently agitated. Now, Kirby’s agi- 
tation or mixing tank is shown in Figure 1. There 
are four figures attached to this Kirby patent, and 
in Figure 1 we have shown Kirby’s agitation or mix- 
ing tank at the extreme upper left hand corner. This 
agitating device is described on page 3 of his patent, 
line 100, as follows: 

“In the mixing tank a vertical rotating shaft A 
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is {mounted having, preferably, a lower bearing similar 
to that which is provided for shaft B, and which has 
been described. Arms A!' are attached to the shaft 
near its lower end, and lifting plows are secured to 
the outer parts of these arms, and radial plows to 
the other parts thereof, just as in the separator tank. 
This shaft A is to be rotated rapidly, and the result 
is a sort of commingling of the various parts of the 
charge, which result is facilitated by the currents creat- 
ed in the charge by the action of said plows, the di- 
rection of said currents being indicated by the arrows 
in Figure 1. 

We have noted there the arrows, and it shows that 
fie liquid is rising near the outer circumference of the 
tank, and apparently descending along the central 
shaft on either side. That is a clear diagrammatic illus- 
tration of the vortex motion obtained by this machine, 
The vortex motion is there illustrated by the dotted 
curved line, illustrating the upper surface of the liquid, 
which is shown there curving inward to the center. 
When the rotation is kept up that can be quite easily 
scen in all these mixing devices, for instance like the 
Gabbett mixer and many others we have these radial 
arms rotating. We have here indicated not only the 
direction of the vortex current by those arrows, but 
also by the dotted lines in these liquids, showing 
the same drawing down of the liquid which takes 
place in the Gabbett cone mixer. 

Now, this necessarily involves the drawing in of 
air with that motion; you also get some entraining of 
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the air as practiced in the Gabbett mixer described 
in the first step of the patent in suit. 

Kirby tells us practically that shaft A is to be rotated 
capidly, and insists in his claims, on violent agitation 
in connection with this first step. Moreover, I would 
call attention to the fact that Patent 809959 is for 


a process, and his illustrations are merely for the pur- — 


pose of showing the way in which the process can be 
carried out. This is clearly stated by him in lines 
26 to 29 on page 1, as follows: 

“In the drawings, Figure 1 is a diagrammatic view 
of an apparatus with which the process may be prac: 
ticed, the several parts thereof being shown in ver- 
tical section.” 


At the time of the application for the Kirby patent, | 


two other mixing devices adapted to produce aera- 
tion by rapid agitation were well known and avail- 
able; one of them has been referred to just recenth# 
the Johnson mixer, in patent 787814 to Wolf. Mr. 
Sulman has testified in regard to this in defendant’s 
record in the Hyde case, page 274, first, that this 
Johnson mixer was designed to produce much the 
same effect as the Gabbett cone mixer. I would 
like to refer to that and verify it. Mr. Sulman testi- 
fied as follows: “The apparatus was designed to 
produce much the same effect as the apparatus gen- 
erally known as the Gabbett or cone mixer. In this 
instance the radial arms supporting the inner tube 
acted as efficient baffles, preventing the undue rota- 
tion of the liquid as a whole.” 
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Now, that is best understood if we refer to the 
Wolf patent and see what he meant by radial arms 
at the sides. In this Wolf patent, the values of the 
radial arms is there referred to, and Mr. Sulman 
says in regard to them, that the radial arms support- 
ing the inner tube act as efficient baffles; in other 
words, the rotating liquid starting to rotate by this 
rotating device here, is broken constantly by those 
baffles, or those arms acting as baffles. Mr. Sulman 
also states, in answer to the next question follow- 
ing, that this Johnson mixer was well known in May, 
1903. 

The other aerating and agitating apparatus was 
the Gabbett cone mixer, which was patented in Eng- 
land in January, 1889, and patented in the United 
States in January, 1891. I have already referred to 
the fact that both of these dates, the date of the 
patenting of the Gabbett cone mixer and the date of 
the knowledge of the Johnson mixer as testified to by 
mir. Pee that | both of these dates were prior to 
the California Journal publication dates. 

Now we conie to the consideration of the Kirby 
mecent—We come next to the results of this first agi- 
tation step. The result of this first thorough or violent 
agitation is stated in lines 109 to 114 on page 3: 
“This shaft A is to be rotated rapidly, and the re- 
sult is a thorough commingling of the various parts 
of the charge, which result is facilitated by the cur- 
rents created in the charge by the action of said 
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plows, the direction of said currents being indicated 
by the arrows in Figure 1.” 

As I have just explained, these currents constitute 
a vortex, which, with the rapid agitation, must 1in- 
volve the entraining of air. The second result, how- 
ever, is stated by Kirby on page 1, line 79, as follows: 
“In allowing the hydro-carbon coated particles to float 
to the surface of the mass, and in rendering this sep- 
aration substantially complete by gently agitating the 
mass and by injecting gas into the same, and pre- 
ferably also discharging into the mass fine streams. — 
of the solution. When the separation is completed, 
the floating hydro-carbon concentrate is removed for 
subsequent treatment.” 

The statement of the results that the hydrocarbon- 
coated particles float to the surface of the mass, means 
that they are there as a part of a froth on the surface 
of the air bubbles developed by the entraining of air 
in the rapid motion followed by the vortex action of 
the liquid, with the air bubble production. 

There is only one conclusion, as I say, to be drawn 
as to what this float was; this float could only have 
been an aerated froth, coated with mineral particles. 
Now, it has been shown experimentally in two experi- 
ments already in this case here in court—It was 
shown by Mr. Phillips in producing the product ob- 
tained with 25% kerosene in the small glass jar, the 
remnants of which are there on your honor’s desk, and 
it was shown by Mr. Dosenbach in a larger glass jar, 
using the proportions of this kerosene indicated by 
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Kirby—in other words, these experiments made in con- 
nection with this trial have illustrated what J am here 
describing as the necessary result of the several steps 
of agitation given by Kirby in his patent. 

few, we get to the second step. The second step 
is clearly stated to be a secondary, and not a primary 
part of Kirby’s process. In the language of the patent, 
faee |, lines 81 to 85, after what I read in regard to 
the floating to the surface of the mass, it says, “And in 
rendering this separation substantially complete by 
gently agitating the mass and by injecting gas into the 
saine and preferably also discharging into the mass 
fine streams of the solution.” 

Again on page 2, in lines 44 to 48, the same matter 
feeieterred to as follows: ‘The introduction of a 
gas, preferably air, into the mass, which is the addi- 
tional novel characteristic of the second step of this 
process, assists in the flotation of the hydro carbon 
coated particles. Notice the word “assists”. 

The character of the second step as a complement- 
ary step is clearly illustrated in these two citations; 
as steps to make more complete the original froth 
separation, and this secondary process is characteristic 
of practically all agitation processes, and is very 
clearly stated in the patent in suit, as desirable. 

Kirby says again “the invention consists in the 
process hereinafter described and in the several steps 
thereof, all of which will be definitely set forth in the 
claim.” We have a clear recognition of the fact that 
there is a primary and a secondary step, and the two 
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may be taken as individual steps, combining to get 
what he considers to be a more complete rising of the 
particles and accomplishment of his result. 

Again, on page 1, line 95, the matter is referred to. 
Kirby says, “The use of a gas to assist in the flotation 
of the coated particles, as set forth in the description 
of the second step of the process, is radically new in 
this art, irrespective of its association with the other 
steps described.” There is another statement which 
appears shortly after that, which I think is a grat- 
uitous statement, not connected with the description 
of the process, but which sometimes is considered as 
having a very notable bearing upon the process. J 
wish to call attention to that: 

Kirby’s suggestion in line No. 102, that his second 
step could be used advantageously in connection with 
the prior processes using thick, viscous oils, to pre- 
vent the flouring, has nothing to do with the present 
invention, and in view of the first step, it can not be. 
It was evidently a bulk oil process to which he was 
referring. 

As to this view of Kirby’s that the use of a gas 
would be a good thing in connection with the thick 
viscous oils, that is a supplemental step, and it is not 
necessary for me to say whether I agree with Kirby 
as to that or not, because I have not tried that idea, 
but it has no connection whatever with the clear-cut, 
two-step process which is described by Kirby, the first 
step and the second step. 

Whereupon further hearing was adjourned until 
Thursday morning, May 3d, at 10 a. m. 
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MR. GARRISON: From evidence recently ad- 
duced by the defendant in this suit, we have been con- 
vinced that in addition to infringing the patent which 
is pleaded in this suit, they have also been infringing 
another patent owned by the same plaintiffs, which we 
know colloqually as the soluble frothing agents’ patent 
No. 962678 of June 28th, 1910. We purpose filing a 
bill to protect our interests with respect to that patent 
but it occurred to us that since Mr. Scott and Mr. 
Sheridan are thoroughly familiar with all of the issues 
that can arise under that patent because in their de- 
fense of the Miami Copper Company during the nine 
weeks’ trial at Wilmington and the six days in the 
Court of Appeals at Philadelphia that patent was one 
of the points in litigation and all of the evidence was 
minutely gone into and briefed and debated, that they 
would perhaps prefer to have us bring that patent into 
this suit and join issues upon the question of our right 
under that patent in respect of their acts and try that 
out at this time. If they so elect and are ready to 
join that issue now and to proceed with this trial, we 
are willing to adopt that course. Otherwise we shall 
pursue by an independent bill the right which we have 
to litigate that question by itself. I will give them 
the opportunity if they feel it would be a better service 
of their interests, to have litigated in this suit now, 
to have them elect so to do and we will then adopt 
that course. 

THE COURT: Of course there is no reason why 
such a proposition in court should embarrass counsel 
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and yet personally I am always reluctant to see such 
things broached in court for fear counsel may be mis- 
understood. If there are any negotiations or any 
proposals of that nature they ought to be taken up 
with counsel, it seems to me, rather than with the 
court. 

MR. GARRISON: The reason this matter is 
brought in open court, your honor, if the defendants 
in this suit a any purpose to claim that it would have 
been a better proceeding for them to have this other 
question litigated in this suit, we now give them that 
opportunity. We do not want to embarrass them and 
I do not care whether they make any response or not. 
I simply wish to give them the opportunity now in 
open court to elect to have that issue tried in this case 
if they so elect. If they do not so elect, that ism 
matter for them to determine, and if we consider if 
is necessary to save our rights we shall do otherwise. 
[I should not have embarrassed the court with this 
although I do not wish to be fronted in this or any 
other court with the suggestion from them that they 
would have welcomed that issue in this suit, because 
it is a fact that a very great deal of the testimony 
with respect to the prior art at least—well, with 
respect to any infringement also, that is relevant in 
one case will be relevant in the other. It may be that 
when the other case is called for trial if I had not 
made this statement they would have said, “We would 
have preferred to try that question in the other suit.” 

THE COURT: Oh, well, if it wasn’t a splitting 
up, that wouldn’t count for anything. 
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MR. KREMER: Does this all appear upon the 
record in this case, if your honor pleases? 

mie COURT: If, as he says, he conceives he is 
protecting his right, it possibly should. 

MR. KREMER: I don’t like this constant colloquy, 
but if that is so we desire to make this statement: 
that this is the first time that we have ever heard any 
intimation or suggestion of this sort; it was not made 
' to us outside of court; neither has it been mentioned 
before in court. | 

THE COURT: Well, I think anyhow any right 

that is to be preserved, would be preserved by offer- 
» ing such a bill or by a modification possibly. 
MR. SHERIDAN: While I do not like to cast any 
- aspersions on counsel, but it is very cleverly put. I 
: have refrained from making any remarks to the court 
at all. These gentlemen know that a defense to this 
patent is absolutely different from the defense to the 
patent in suit. We haven’t a word in evidence that 
would controvert the validity of that patent, that 
would controvert its being an invention, or that we 
did not infringe it, and to bring that and put it into 
court would mean an adjournment of this court so 
that we could prepare our witnesses, four or five 
weeks. The gentleman that made this motion has had 
vast experience in court and knows how absolutely 
impossible that would be. 

THE COURT: Well, I suppose there is such a 
thing as strategy, but it does not count for much 
before the court. If it was before a jury it might 
be different. That is why I say I like these things 
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to come up out of court. Of course I do not criticise 
counsel. You have your view and so has he, and let’s 
give you both credit for good faith, and as it is you 
may proceed with the case on trial. 


DR. SAMUEL P. SADTLER resumed the stand 
for further 
DIRECT EXAMINATION, 


Eek. SCOTT: 


THE COURT: I wish this morning, since thea 
court has on two occasions rather strongly intimated © 


—and that is often done to draw your fire—to sg 


that it.can not see the likeness between this machine | 


in the Fryer Hill publication and the Everson process 
and the one in suit—Dr. Sadtler has said that he 
understands that process and I would like him to go 
into that a little more fully and explain it. Hem 
speaking now as an expert. I don’t want you to feel 
restricted because I have already expressed a tenta- 
tive opinion. 

MR: SCOTT: Very well) sm 

Q. 203. Doctor, will you take that up right now? 


A. Perhaps I had better finish the discussion that 
I was in the midst of as to Kirby, and then take 


it up. 
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Q. 204. Well, you had better go into it right naw 
| think, and show the machine. 

mr. SCOTT: The Fryer Hill publication is in 
complainant's record page 738, and the Everson pat- 
ent is in defendant’s record page 607. 

THE COURT: It seems to me to be recognized 
or conceded by both parties that this Fryer Hill pub- 
licatron had reference to the Everson process. 

mee COLT: ‘That was conceded in the Hyde 
Fecord. 

MR. WILLIAMS: It was not conceded, if your 
honor please. 

MR. SCOTT: The expert testified to it—I will 
correct myself; the two experts for the plaintiff tes- 
tified that the operation described in the Fryer Hill 
publication was evidently an application of the Ever- 
son process, Dr. Chandler, and Dr. Liebmann. 

MR. WILLIAMS: I think the substance of that 
testimony was this: in the Fryer Hill publication there 
is a reference to the use of sulphuric acid. In the 
Everson patent there is a reference to the use of sul 
phuric acid. There is no other resemblance between 
th two. 

mire COURT: If had not noticed the difference 
or the resemblances, but I had that impression, that 
both parties were treating it as an illustration of the 
Everson patent. 

MR. SCOTT: I wil! quote the testimony later, so 
as not to delay looking for it now. 

MR. WILLIAMS: There is no positive evidence 
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connecting the two; it is a mere matter of resem- 
blances; it must be treated as two separate publica- 
tions, each standing on its own legs. 

MR. SCOTT: That is a matter of the evidence, 

THE COURT: Yes, you can argue the evidence 
fater. I wanted to be clear in Piss EOS. 

(027205. “Saave youmtre ey publication before 
you, Doctor? 

ine Ihave: 

Q. 206. Now, without reading through this, I 
would like to refer to the first passage descriptive of 
the machine that was used. 

MR. SCOTT: Near the bottom of the page, if your 
honor please, about four lines from the bottom of 
page 738, it is stated that after the ore is prepared, 
after it is crushed and rolled to such a degree of fine- 
mess as to enable it to pass through a 40 mesh screen, 
the ore, dry, is thoroughly mixed with oil, after which 
at is placed in a circular tank or receivef—which was 
represented by the glass vessel we had ‘here, which 
seems to have been taken away but will be brought 
hack. 

WEB COURT: Yes, I havevapplangonee 

Q. 207. Now, Doctor, I think the best way to make 
it clear to the court would be for you to take the chair, 
where you can point out to the court on the drawing 
there, and you may place letters on the drawing as 
you go along so that in the record it will be apparent 
what you refer to, unless the drawing is already let- 
tered. 
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A. The first element in the apparatus described is 
the circular tank in which the mixture of ore and oil, 
previously made, is introduced. The ore while dry, 
is thoroughly mixed, after which it is placed in a cir- 
Cular tank or receiver. Here we have represented the 
circular tank or cylinder, this being an outline of it. 


This is the vessel of glass which has been taken 


upstalis and will be brought here in a moment; that 
is the containing vessel. Through the center of that 
cylinder runs a rotating hollow tube down here. This 


-tuns up, and here is the pulley by which the rotation 


is effected. This rotating hollow tube—there is a 


} perforation which we will mention in a moment, but 
it is a hollow tube running down to where this door 


is attached. To the bottom of which tube is attached 
on two opposite sides a couple of fans. That is what 
we mean here, the fans. I will go presently to the 


| apparatus and follow it there, but for the moment I 


am following it on the drawing. These are the two 
rotating fans, the lower edges of which are unevenly 
Seeein order to send the lighter particles of the ore 
and the lighter mixture to the outer side of the drum 
or cylinder. By rotation of this tube driven by the 
pulley, these fans are rapidly rotated, and by the aid 
of these serrations down here there is a very thorough 


jmixing and churning again of the ore pulp and oil 


mixture, because we have now present the mixture 
of oil and ore which has been prepared, and the added 


jwater. The lighter particles of the ore and oil mix- 
jture are sent to the outer side of the drum or cylinder. 
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the bottom. Here is the perforation. When the; 
receiver is thoroughly charged and rotation is begun, | 
acidulated steam—sulphuric acid being used—is intro- 
duced through the tube. This tube being hollow, 
allows of that introduction, passing out through these — 
perforations, of acidulated steam. Now, that has a) 
very distinct influence on the separating results; it” 
gives the heat desired, and it gives the notable action” 
of the acid which was referred to by Everson as one) 
of the features of her discovery that, in the presence; 
of mineral acid or mineral salts, for that matter, uF 
selective action of the oil for the mineral is more) 
pronounced and the separation of the mineral and the; 
gangue is more perfectly accomplished. Steam 1s 
introduced in the tube and is forced to the bottom) 
of the mixture while the arrastra-like fans—which) 
refers to the construction and appearance of these two 
rotating fans—arrastra-like. It does not mean that 
they are to be worked as an arrastra would be worked; 
they are arrastra-like in shape and in their general 
appearance, but it is very obvious from the accom- 
panying description there that there is where the re 
semblance ends. These arrastra-like fans are rotated 
rapidly, and keep the whole mixture in motion, and 
the action of the revolving tube, the fans, and the 
introduction of the acidulated steam—now we have 
the effect—causes the lighter portion to float to @7 
point just above the center of the receiver. The float — 
is formed here, and that float is an aeration frot 
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formed by the rapid rotation of a form of apparatus 
calculated to produce the vortex motion, and calcu- 
lated to introduce air from above, and thereby entrain 
air, and the entrained air furnishes the air bubbles, 
and the mineral particles concentrate in the film of 
air bubbles and gives the mineral-charged froth, if 
we take the aggregate of the air bubbles—to congre- 
gate slightly above the middle of the cylinder. It 
says “float to a point just above the center of the 
receiver.” The word float is expressive; that arises 
and remains as a floating froth or scum—to a point 
just above the center of the receiver, where there are 
suspended two semi-circular doors. In the beginning 
of the operation these doors hang vertically, as we 
will see in a minute with the apparatus, and _ their 
only influence in the early part of the operation is to 
act as baffles, because it can be clearly seen by the 


| inspection of the special apparatus that has been pre- 


sented, that a suspended or fixed vertical plate, or a 


fixed vertical wire frame as seen in the Gabbett cyl- 


inder apparatus, will act as a baffle to break up the 
continuous rotating motion, and thereby to thoroughly 
aerate, because the breaking up of the continuous 
motion is what causes the drawing in of air, and a 
thorough mixture,—and the thorough mixture is 
accomplished by the aid of these baffles, as well as 


| entraining. 


Now, these same semi-circular doors, after this 
float has formed, are just in the proper position so 
as to he raised, and they are drawn up so that they 
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close and form a floor as you might term it, just 
under the float. I have carefully observed the oper- 
ation where it was carried out in that apparatus, and 
I was able to recognize that the floor produced by 
the drawing up of the two semi-circular fans came 
very exactly under the level of the float which was 
desired, and when the oil passed above that, lifting 
its precious freight burden—that is, there is the 
float with the oil and its precious burden—then that 
will cause a water drainage through the perforations 
in the doors. The perforations are very small, and 
I will call attention to the fact in my discussion that 
that Fryer Hill apparatus, in allowing that drainage of 
the water does not permit the drainage of the heavy 
oil, and that answers the purpose of allowing the 
drainage of the water, and the mineral and oil 1s 
then carefully removed to settling barrels—and so 
on. After that we are not concerned with what be 
comes of it. But in carrying out of the operation, 
after these doors have been raised, constituting a floor 


just under the froth, and the water underneath that | 
floor, then, by lowering this jar, it was possible to | 


draw away everything but the froth, supported on 
that floor, becausd the bringing together of the doors, 


everything else was drawn away. 

©. 208. The lowering of the jar would be just the 
same as the raising of the doors? 

A. Yes. Of course we could, by changing the 
mechanism have drawn off everything above that 


floor, but it was very much more convenient to do it | 


L 
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this way, and then the froth was left, and after that 
it was entirely possible to remove the froth entirely 
clear and by itself, as was done, and with the aid of 
a washing bottle, to wash it off into a bottle. ! 

Q. 209. Explain to the court what your reasons 
are for saying that that is an aerated froth. 

A. I am satisfied that after having read the Ever- 
son patent, with which I connect this publication, and 
with which Dr. Liebmann connects this publication, 
as in his opinion an experiment or an effort to carry 
out the Everson patent—after having read both of 
these and seeing the operation of it, I am satisfied 
that, the rapid revolution, and Everson tells us there— 
Pin j the foncentrate after thorough agitation of feat’ 
*% the mass, and detachment of the sand—there are 
the two main points in the Everson patent. Now that 
operation is aided by these, and aided by the intro- 
duction, after the revolution starts, of acidulated 
steam, and the result of that agitation is the forma- 
tion of this froth. , 

The words “and detachment of the sand” refer 
to the separation of the gangue. The gangue sepa 
rates, settles, and ultimately is drawn off and of 
course that leaves the froth. This froth can only 
be an aerated froth because of the conditions of agi- 
tation, in my opinion, being rapidly agitated with the 
same kind of device that was used in a number of 
other illustrations.™ | 

Q. 210. Has the quantity of ore anything to do 
with your conclusion vegarding the character of the 
float ? 


u 
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A. The character of the oil which, according to 
the wording of the Everson patent was 17 per cent, 
has no effect at all upon the question of whether a 
froth can or cannot be formed. A froth is readily 
formed with 17 per cent or a fraction of kerosene oil 
or a paraffin as described by Everson. 

Q. 211. Would any other kind of flotation con- 
Cemtration be effected with 17 penicent ofsolr 

A. You cannot affect the Elmore form of buoyancy 
iotation. 

Q. 212. For what reason can you not affect the 
Elmore form of buoyancy flotation? 

A. In the first place the amount is absolutely inade- 
quate to raise anything more than a very minute frac- 
tion of the mineral content; and the second place 
the agitation absolutely bars it. The agitation she 
describes absolutely bars the getting of the Elmore 
effect. 

Q. 213. What authority have you for that state- 
ment? 

A. It has been testified to by experts on both sides 
and particularly by Dr. Leibmann that the Elmore 
process is to be carried out with as little agitation 
as possible. I have myself carried it out with the 
greatest care and using different kinds of oil, the 
thick viscous oil, to carry out the Elmore process in 
a bottle, slowly revolving, and was able to get the 
Elmore effect with very siii¢ht evidence of the break- 
ing up of the compact layer. With a thinner oil 
than the oil residum described by Everson you can- 
not get the same result. 


ee 


| 
| 
| 
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(. 214. Did you ever compare the effect of agita- 
tion described in this Fryer Hill publication and the 
Elmore bulk oil process? 

A. I have done it independently, following that 
test of the Everson process with a light hydro carbon 
of the kerosene type, and got a very excellent froth 
product with the kerosene; whereas, as altered by 
trying the [Elmore method, I have failed to get a 
notable result. 

(). 215. Suppose the other conditions were corre- 
sponding to this Elmore process and you were to 
agitate violently with the same kind of oil, what 
would happen? 

A. We would get a froth because we have gotten 
a froth with very heavy oils, the so-called fuel oils, 
the heavy oils have been used in a number of experi- 
ments. 

©. 216. You might just show the manipulation of 
that. 

Wat COURT: I think I remember that pretty well. 

mks WITNESS: There is where the 

ee COURT: I think I remember that machine. 
I remember the experiments very well. 

THE WITNESS: I have dwelt upon these experi- 
ments which seem to me to show the same—carry out 
the same principle. That is, the agitating mechanism 
which is driven with sufficient rapidity is certain in 
my mind to entrain air as well as to thoroughly admix 
and bring them all in contact with the sulphide par- 
ticles, which is necessary if they put this hollow tube 
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in the center prior to agitating—through that acidu- 
lated steam is injected. 

Q. 217. ‘Tell the court what that acidulated steam 
—why that acidulated steam was not used here and 
what was done instead? 

THE COURT: Mr. Dosenbach explained thar 

THE WITNESS: To connect these three thingg 
together, I connected the working of the Everson 
patent, I connect the description of the apparatus in 
the fryer Hull publication and I connect what was 
undoubtedly pertectly available to the Criley and 
Everson publications, in which, ‘while the apparatus 
is not described, we have the resuit described very 
minutely. A thick oil was used in this case and to 


water heated near to boiling was added enough sul-_ 


phuric acid to give it a tartish taste. That gives us 
our acidulated hot water, corresponding to the acidu- 
lated steam, which follows immediateiy after in the 
Fryer Hull publication as well as in the Cryley and 
Everson. In that case we have stated “enough sul- 
phuric acid to give it a tartish taste”. This acidulated 
water is then mixed with the mass of oil and ore. It 
does not refer to this question at all of its being 
injected in the hollow cylinder. “A thick scum of 
sulphitetfse to the surface and skimmed off.” 

Q. 218. Doctor, now that you have been referring 
to this subject and the use of the word scum, I think 
it would be a good time for you to state your under- 
standing of the word “scum” and how it has been 
used in these various patents in litigation? 
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A. I have made a study of that because it seems 
to have some interest. J have made a search of the 
way in which the terms “froth” and “scum” are used 
in the various patents of the Minerals Separation, 
Limited, taken from the patent records. I have found 
nine English or American patents which I will enu- 
Micrate and state how they used that term. To 
begin with the United States patent 835,120, which 
is the patent in suit, this patent uses the words “froth” 
or “scum” as synonymous in the specifications at four 
different places, sometimes saying “froth” or “scums” 
and sometimes “scum and froth’. British patent, 
7,803 of 1905, which corresponds to this foregoing 
United States patent, that is the patent in suit, also 
uses the expression ‘“‘froth or scum” in four different 
places, taking them as synonymous terms. United 
States patent 835,143 of November 6th, 1906—that 
is the same date as the patent in suit—to Sulman, 
which is sometimes referred to as the boiling patent 
in which boiling water is used, uses the expression 
“froth or scum” to designate the result of the agita- 
tion and heat in two different places. 

British patent 26,852 of 1908 to the Minerals Sepa- 
ration, Limited, sometimes spoken of as the aromatic 
hydroxy-compound patent uses the expression ‘“‘coher- 
ent froth or scum” twice, and once the additional 
expression “froth or scum”, 

fiitited States patent 962,678 of June 28th, 1910, 
which corresponds to British patent 2,359 of 1909 
also uses the expression “froth or scum” and once 
the expression “coherent froth or scum”. 
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iritish patent 28,173 of 1908 to Sulman and Picard 
sometimes spoken of as the alcohol patent, uses the 
expression “coherent froth or scum” twice in the 
specification, and in three of the six claims they use 
the expression “froth or scum’. 

British patent 2,359, of 1909, to Greenway, Sul- 
man & Higgins, known as the soluble frothing agent 
patent, uses the expression “froth or scum” three times 
and once also the expression “coherent froth or 
scum’, 

British patent 23,870 of 1910, to the Minerals Sep- 
aration, Limited, and Nutter, uses the expression 
“froth of scum” three times in the specification and 
once in one of the claims. 

United States patent 1,099,699 of 1914 io H. i® 
Greenway for aromatic hydroxy-compounds uses the 
expression “froth of scum” in the specification. That 
is the series of patents considering ali of them as either 
taken out by or assigned to the Minerals Separation 
Limited, and it represents their use of these terms 
“Trot wo “scum”. : 

©. 219. I have found one of these passages in the 
Hyde record, page 544 of the complainant’s record in 
tlie Hyde case, Dr. JLeibmann says: “The Fryer Fiall 
publication of 1889 is clearly a further development 
of the Everson patent.” 

A. That is what I referred to. 

Q. 220. Then he goes on in connection with that, 
coming to the Criley-Everson publication that the 
doctor just referred to and quoted, Dr. Leibmann 
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says: “The Criley-Everson publication of 1890 is a 
modification of the IEverson process as described in 
the Everson patent” and then goes on to discuss that, 
and I think anyone such as Dr. Leibmann and Dr. 
Sadtler, would see the earmarks are all there as to 
the relation of the two publications, both as to the 
time of the publication and the date of the operation 
and the kind of the operation.” 

MR. WILLIAMS: I can also give your honor one 
or two references on that topic. I suppose it is timely. 

Mae COURT: Yes. 

MR. WILJ.IAMS: On page 388 of the same vol- 
ume, volume 2, complainant’s record, Dr. Leibmann 
says in answer to 8-Q: “The extract from the Daily 
Herald Democrat of October 30th, 1889, refers to a 
new method of treating dry silicOus ores and an 
experiment of the concentration of such a dry silicious 
ore containing silver is described therein. There are 
several facts which induce me to believe that this 
extract refers to an experiment according to the pre- 
viously discussed Everson invention, to which some 
new developments have been added. The extract states 
that the new method referred “and was suitable for 
the treatment of silicious ore. A similar statement is 
contained in Everson’s specification. It is further 
stated that the ore treated was an ore centaining silver 
and a concentration of the silver particles was ob- 
tained. Everson states that her process will probably 
only be valuable for the treatment cf ores containing 
precious metals, such as gold, silver and copper. Ac- 
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cording to the report, the ore is, afler being crushed 
and while dry, mixed with oil, which again is in 
accordance with the Everson process disclosed in 
348,157. The quantity of oil to procure thorough 
nuxing of ore and oil must be somewhat similar to 
the quantity specified by Everson. The apparatus is 
new and apparently also the mode of agitation which 
is described.” And then I do not wish to read 
further. And then there is a reference to the arastra- 
like fan, and the fact that the arastra is a slowly 
moving, grinding apparatus which is well known in 
mining. But I think there are some one or two fur- 
ther matters in defendant’s record. There is a 
concluding statement which made it quite clear that 
this was just what you might call a resemblance in 
particles and nothing more. I[ can’t put my hand on 
this just at this minute and I won’t ask the court to 
stop for it. That was in another suit. 

THE COURT: It is in the record you say? 

PERS VVILLIAMS: lt 1s alllimethe jecond: 

MR. SCOTT: Doctor, I think you may proceed 
with what you were discussing. 

A. When court adjourned I was discussing the 
Kirby patent and had spoken of the first step and the 
second step of the Kirby patent and the fact that we 
could not consider the result, in the light of what 
would be accomplished by one of these taken sepa- 
rately, but Kirby intended them to be taken as a first 
and as a second step, the first step to be followed by 
the second; and he points out that the second step is 


—— 
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a supplementary sten. I proceed now to the quantity 
of oil used by Kirby. When we come to consider the 
Kirby patent, 809,959, when we come to consider it 
is the thin, distillable hydrocarbon oil indicated by 
Kirby as adapted to his purpose, we have several 
things to note. In the first place it is entirely insuf- 
ficient to allow us to practice the Elmore buoyancy 
oil process which requires from 100 to 300 per cent 
of oil, reckoned upon the ore. Moreover, it is not the 
type of oil that is needed for the successful practice 
of the Elmore process, namely the viscous oil of the 
character of petroleum residum, of heavy gravity, and 
distinct viscosity. This thin, hydrocarbon oil of Kirby 
would not hold together without flouring—that is a 
breaking up of the contact layer into separate bub- 
bles which no longer have the power of holding min- 
eral particles by pure buoyancy flotation in the same 
way that the compact layer does—this thin oil would 
break up and develop flouring even under a very slight 
amount of motion used, if carried out by the Elmore 
method of operation. This I have experimentally ver- 
ified in the experiment which I have carried out where 
it was tried in comparison with thick residual oil—I 
Mier to the experiments which were spoken of a 
moment ago by Mr. Scott, which I carried out using 
a rather wide bottle in which was placed the ore, pulp 
and water, on which was a layer of heavy residual oil, 
and then by agitating that slowly—and the same thing 
was carried out by other witnesses in the trial at that 
time—by agitating that slowly we developed the EI- 
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more effect, that is the gathering together in the heavy 
oil residum layer of mineral particles, where they 
were held by reason of the flotation power, we will 
call it, or the buoyancy of this oil, the gravity of the 
oil being approximately .9 as compared with the grav- 
ity of water at 1. So, that there was a flotation power 
there of .1—that is one-tenth,—and supposing that we 
had equal volumes. In that way the Elmore effect 
was carried out and in the Elmore operation that was 
described in the California Journal of Technology it 
will be rementbered that there was the slow screw 
working in such a way as to bring entirely in contact 
the thick viscous oil and the mineral particles con- 
tained in the pulp and thereby to cause the thick oil 
to take up those particles. That was a slow motion 
and was comparable with what was done in a small 
Way eXperiment,,in turning the bottle slowly through 
a number of revolutions. “The same experiment, car- 
ried out with a thin, distillable hydrocarbon oil gives 
no result compared with the thick oil, because 
the thin oi! in that turning process _ easily 
would develop the result called flouring and it is it- 
self, because of its slight viscosity, incapable of 
helding its load without dropping very 6b so that 
it is notably inferior and has always been recognized in 
the practice as inferior to the thick residum oils which 
ere particularly adapted to the Elmore process and, as 
was stated a moment ago, using the same amount of oil 
- and the same mixture of flotation pulp and applying the 
rapid agitation method you get a result analogous to 


P. 3668, L. 18, insert “in a small test experiment ” 
after (,) 
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what is gotten in the square jar there with 25 per cent 
of kerosene; that is a permanent froth which remained 
heavily mineral-laden. Most important of all, how- 
ever, in considering this question of the use of a thin 
hydrocarbon oil by Kirby in that account is the vio- 
lent agitation of thin hydrocarbon and the ore pulp, 
in his first patent. That, of itseli—that alone, that 
is the violent agitation alone takes this Kirby patent 
out of the bulk ore category and brings it into the 
aerated and agitation class. If you can eliminate the 
first step of Kirby and for a minute suppose the 
Kirby process carried out by this slow rotation of his 
form of apparatus with these arms, and the injection 
of air, you might have a combination of buoyancy flo- 
tation with a certain amount of ore particles raised 
by air bubbles, as has been described by other wit- 
nesses; but you cannot tear the Kirby patent in half 
and eliminate the first step, which is violent agitation. 
If you practice the first step, the results are such as 
trake it impossible to have the Elmore result or the 
Kilmore process. 7 

The next point I desire to take up is: Will we get 
a satisfactory metallized froth with this thin distillable 
hydrocarbon of Kirby used in the amounts indicated by — 
him? That this can be done with entirely satisfactory 
results was shown here in court twice, first in the ex- 
periment with the square jar with that miik-shake | 
mixer used by Mr. Phillips, and of which the results | 
are still there; and the other time by Mr. Dosenbach in 


the glass jar machine using a form of agitating ap- 
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paratus very analogyous to that shown-by Kirby and 
abviously allowable under the Kirby patent, because 
as I said yesterday in testifying on this matter, the 
Kirby patent is a process patent illustrated by one 
form of apparatus but not tied up to that. And as 
{ also said yesterday at the time of the Kirby patent 
application there were two very excellent agitating and 
aerating forms of apparatus known and particularly 
known in this art, the one being the Gabbett cone mixer 
and the other being the Johnson mixer, both of which 
were equally available in carrying out this, with the 
third form which is here referred to by Kirby. Now, 
the next question J take up is what was the nature of 
the froth produced by Kirby? 

The froth produced by the carrying out of this 
first step of the Kirby process being the thin distil- 
fable hydrocarbon in the amounts as stated ‘by him 
to be 25 to 75 per cent, the froth produced is an aerated 
froth, in which the air entrained by the rapid agita- 
tion with the form of apparatus illustrated by Kirby 
produces the air bubbles. The kerosene forms the 
material which holds up. the oil films inclosing the 
air bubbles and in the presence of the air bubbles 
throughout the agitated mixture the metallic sulphides 
concentrate, in these oil films, stabilizes them and gives 
us therefore as a product a stable, mineral-coated air 
froth, which is the vital part of the aerated froth, 
mineral coated of the patent in suit. 

’ This is the result, too whether we use the smaller 
or the greater amount of oil indicated by Kirby. I 


Butte & Superior Mining Company. 3071 
Samuel P. Sadtler 


have personally carried out experiments in which I 
used 25 per cent of kerosene in practicing this first 
|} step of the Kirby process; I] have used 75 per cent 
kerosene in the same form of apparatus and have ob- 
| tained excellent, stable mineral froths, in both cases. 
} They are thicker when using the larger amount of 


joil with sufficient agitation. The only difference in 


the result using from 25 to 75 per cent was a more 
copious mineral coated froth where the larger amount 


of oil was used. [, in fact, have carried out experi- 
ments using 5 per cent and running up to 75 per cent 
of kerosene. 

] now would like to take up for a moment and dis- 
cuss a dissenting opinion on this matter. J] have ex- 
‘pressed myself just now as to what I considered was 
the character of froth produced in the Kirby process, 
that it was an aerated froth and described it. I now 
| desire to turn to the opinion of Dr. Leibmann on that 
| matter as given on page 437 of volume 2 of the Hyde 
}original record, complainant’s record. 

} Q. 221. Complainant’s record? 

A. Complainant’s record, page 437. Dr. Leibmann 
there says: ‘‘Kirby’s process consists in the separa- 
tion of minerals from ores: (a) partly by buoyancy 
flotation; (b) partly by lifting the aggregates of min- 
eral in oil, which are at the bottom, by air bubbles 
jto the top, and removing the products of (a) and 
|(b) together.”” I do not agree with Dr. Leibmann in 
jthis matter. I believe that this statement of his would 
|make the first step—he puts it in two parts, a and b 
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—this would make the first step of the Kirby process,) 
using a thin disti!lable, hydrocarbon and violent agita- 
tion as described in the section (c) in the specification 
to have as its result buoyancy flotation. Now, I have 
shown, in discussing this matter a moment ago that 
that is absolutely fatal to any Elmore result, and we 
cannot get buoyancy oil flotation if we practice honestly 
and as described in the patent the first step of the 
Kirby process. The operation of the second step, of | 
slow agitation, 1s described by him as producing the 
lifting of mineral in oil, to air bubbles—of air bub? 
bles, to the point— | 

QO. 222. As described by Dr. Leibmann, not Kirby 

A. As described by Dr. Liebmann as having the 
result which is mentioned in his statement of the second 
part of the result. That is a supplementary process } 
and probably has that general result there stated. There 
was a slow additional raising of mineral particles, and 
undoubtedly by the aid of the injection of air and the 
currents produced thereby, which supplements the. or 
iginal result of the violent agitation. 

Now, a few pages further on, in the same recom 
on page 442, in the continuation of Dr. Liebmanné 
testimony, near the middle of the page, Dr. Liebmang 
says: “The experience which [I have gained from 
experiments makes me doubt whether the assertion 
made under No. 3, viz., the possibility of the use of 
a thin hydro-carbon for the purpose of the recovery 


of the minerals is a fact. In atas/ view of it, no thin 
r ihe as 
oil can be used advantage, and the patentee 
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himself describes that the mineral collected at the bot- 
fom of the layer of thin oil, which 1s near the water 
M@tace. Dr. Liebmann has here said that in his 
view and in the light of his experience no tltun oil can 
be used, which I think simply states the weight of 
Mr, Liebmanns further experience, because J take now 
and that 
is in the same line with mine, that you can not use 


his second view rather than his first view 


thin oil to advantage in trying to practice buoyancy 
Me tlotation, and he doubts, therefore, whether the 
thing is practical. J doubt whether it is practical, 
but I see the point of the use of thin oil by Kirby 
if we practice the Kirby process in its entirety. Dr. 
Licbmann has well stated the difficulties of using a 
thin hydro-carbon oil for buoyancy flotation, and if 
we add to this statement the fact that from 25 to 
75 per cent. of this thin hydro-carbon oil is recom- 
mended by Kirby instead of 100 to 300 per cent agreed 
} upon as needed for the Elmore buoyancy flotation, and 
if we add to this again as an additional element the 
violent agitation that Kirby advised, I see how im- 
possible it would be to obtain any buoyancy flotation 
results in connection with the first step of the Kirby 


process, or as a summary—as a result of the com- 


bined steps. 

[ now pass next, in considering the Kirby patent, 
to the conditions of the removal of the froth, as stated 
on page 3, lines 37 to 41 in the Kirby patent. ‘The 
rotating movement of which—’’ And now we have 
passed the practice of the first and second steps, one 
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following the other—‘“the rotating movement of which 
leads the floating scum of hydrocarbon liquid, air bub- 
bles and concentrates, against the curved skimming © 
bar, which is hung so as to assist and divert this 
floating layer and cause it to pass into the settling or — 
washing chamber, box No. 29.” We have here des- — 
eribed a device characteristic of this Kirby pateai, | 
which is the exact equivalent of the skiinming device 


which is in daily mill practice; that is, the froth 1s 
moved along from the surface of the spitzkasten by the | 
continued motion of a slowly moving bar, which hangs 
just low enough to move the froth easily, without ctit- 
ting down below the line of junction of the froth 
and the water, so that it really moves the froth by | 
taking off the top of it, and the larger body of +, 
and in that way continually discharges into the laundey. 
That is the case, with the skimming bar here, the 
movenient of this accumulating froth or floating scunt, 

it is called here, and that is just as strong a term as | 
was used in the Minerals Separation patent; the floal-— 
ing scum of highly mineralzed ore bubbles and cou 


centrates into the washing chamber. 

Now, we have next on page 4 of this patent the: 
saving of the froth after movement by skimming, 
lines 12 to 17: “The stream of skimming enters the | 
central cylinder, within which the water and the hydra 
carbon separte, the former sinking while the latter, 
with the accompanying concentrates and air bubbles,” 
floats in a layer as shown.” The stream of skim 
ming—Skimming is a very inexpressive word, but re- 
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fers to what has been taken off by the skimming bar 
—The stream of skimming goes on, and the water 
sinks, while the latter, meaning the hydro-carbon with 
its accompanying concentrates and air bubbles, floats 
in a layer as shown. ‘There is a clear indication 
here that we have the same form of combination of 
concentrates and air bubbles in an aerated froth that 
was skimmed off, and J consider it to have been the 
result of the practice of the first and second BS) 
steps, one following the other. 

We go now to line 17: “The asia ratus, No. A 
has its arms revolving gently within this layer,, so 
as to berms ip and discharge air bubbles and assist the 
separation.” If we have a compact layer of oil, with 
only incidentally a few air bubbles on it, this step 
would be entirely needless; it would have no mean 
ing to it; but it has a meaning as read here. The 
arms revolving gently within this layer, break up 
and discharge air bubbles and assist the operation. ' We 
have seen in an experiment here the way in which 
slow rotation can discharge air from an aerated froth; 
in other words we can get the air out of the froth by 
slow rotation. 

Then again we turn on this same page, further 
own, to line 31: “The concentratia. which falls to 
the bottom of the tank, accompanied by the hydro- 
carbon which adheres to them, are drawn off ina thick 
condition.” That means that the froth and concen- 
trates are drawn off in a thick condition, along with - 
the hydro-carbon adhering to them, through the pipe 
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No. 45. These descriptions follow clear through to 
the end of the description of the Kirby process and 
seem to me assurance that the practice of the fimss 
and second steps leaves him to deal with an aerated 
froth carrying mineral material. The action of the 
skimming bar and the after treatment referred to 
here of the concentrate and air bubble mixture are all 
in accord with that idea. They are not in accord 
with the idea that we would have here a compact layer 
of oil carrying in it mineral particles held up by 
buoyancy flotation, and not connected with froth for- 
mation. 

I also would like to call attention, before finish- 
ing this matter, to claim No. 1 of the Kirby patent. 
In claim No. 1 of the Kirby patent we have in line 
{4: “First, violently agitating the ‘mass so as to 
break up said distillable substance’ —meaning the thin 
hydro-carbon liquid—“into minute globules.” Kirby 
does not say that air is entrained, but I do not see 
that we can escape that conclusion, if we remember 
the Kirby form of apparatus and the words “violent 
agitation.” The next following in this claim, “in al- 
lowing said mass to settle.” That is a step—‘‘where- 
by a considerable quantity of mineral particles, having 
become coated with said substance, will float to the 
top of the mass.” Now, that ends the first step, the 
production of the aerated froth by agitation, the al- 
lowing it to come to rest, the separating and rising 
of the froth as described here, which has become coated 
—“‘the mineral particles having become coated with 
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said substance,” meaning the hydro-carbon, will float 
by reason of the air bubbles to the top of the mass. 
“And in gently agitating the portion thereof which 
settles.’ That gentle agitation is to stir up the por- 
tion on the bottom, which is a counterpart of the re- 
treatment of the tailings, in which a certain amount 
has dropped, and the flowing into the same of a gas 
for the purposethere stated, of assisting the flotation 
of said substance; that which is on the bottom—and 
the mineral particles coated therewith. And then, fin- 
ally, removing the floating layer. 

J] would just say, finally, in connection with this 
Kirby matter, that in my opinion the Kirby process, 
using from 25 to 75 per cent of a light oil for the 
production of a mineralized froth, accords entirely with 
the theory of froth production as JI understand it, 
and as it has been testified to in this trial. The thin 
hydro-carbon or kerosene, which we will take as an 
illustration of that, is not of itself one of the class 
of the particularly frothing oils; it is not one of the 
class that is so characterized, because of its practical 
insolubility in water, and its inability to sufficiently 
increase the viscosity of the air bubble film of and 
by itself. But, when you add the ore pulp and pro- 
duce violent agitation in contact with the thin ore 
pulp, you gef a permanent froth, because the sulphide 
mineral concentrating in the oil film gives the needed 
viscosity to the film, and the result is a permanent 
mineralized froth. The kerosene, whether used, 25% 
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or 75%, contributes the oil film with some concentra- | 
tion in the film, which, when stabilized by the min- 
eral particles, gives us a stable froth in every case, 
no matter what the proportion of the oil is. 

QO. 223. You observed the experiment performe@ 
by Mr. Dosenbach, representative of the Kirby patent, 
did you not? 

Pe Waid: 

Q. 224. I presume you can not carry the details | 
all in mind, therefore J refer you to Mr. Dosenbach’s 
description. Part of the description appears on page 
1224, extending a little onto 1225, and the rest of it 
appears on page 1227 of the typewritten transcript. 1 
wish you would just examine the details of that ex- 
periment, and state whether that represents what 
he did, and how it accords with your view of the 
Kirby Process. | 

A. I have refreshed my memory by reading the 
description. I saw the operation carried out, and re- 
call the results. In this case 25% of kerosene distil? 
late was used, which represents the thin distillable 
hydrocarbon that the Kirby patent speaks of. It was 
carried out in a glass jar with the rotating mechanism, 
which in my opinion is the counterpart, the equivalent © 
of the apparatus figured in the Kirby patent. Kirby 
prescribes violent agitation; it is mentioned in three 
of his claims in those words, and in the specifications 
he speaks of thoroughly agitating for the purpose of 
effecting thorough admixture. I therefore believe that 
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we had a perfectly fair practice of that Kirby first 
step in using that apparatus which was ased here in 
the experiment. The amount of oil was taken as 
stated by him, the character of the oil was that stated 
by him and the operation was carried out to the end 
of that first step, with a view of seeing what result 
was obtained in that first step. The whole of the 
Kirby machine was not set up, and the practice of 
the secondary step of trying to recover more of the 
mineral from the gangue in which it was inclosed 
and from which it had not been originally raised in 
the froth—That was not practiced because it did not 
throw any light at all upon the single question at tssuc, 
as to whether a froth is produced in the Kirby pro- 
See-pand if so, what is the character of that froth. 
I saw the operation carried out, and I recognized, as 
stated here, the result: “A copious, highly mineralized 
froth is formed.” 

eco. Lhe patent in suit refers to the two Cat- 
termole patents. Wi£ll you state your understanding 
of the Cattermole patent No. 777273, and the rela- 
tion between that process and the process of the patent 
in suit. 

MR. WILLIAMS: Page 714 of the Hyde record. 

fee Mave before me the patent No. 777273, to 
Arthur Edward Cattermole. In this Cattermole patent 
we have the following statement, beginning line 16 on 
page 1: “The invention depends Brome tte applica- 
mem ot the following facts: First, &¥°a mixture of 
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powdered metalliferous matter and gangue is treated 
with oil suspended in watery that is to say An emulsion) 
the oil has a more or less selective action, and will 
coat the particles of .metalliferous matter in preference 
to the particles of gangue, while the particles of gangue 
will be wetted by the water.” That statement of fact 
was quite well known, and had been disclosed or- 
iginally by Haynes, and afterwards referred to by Ever- 
son, and is also disclosed by Froment; that is this 
selective action of the oil for the metalliferous particles 
and the coating of the metalliferous particles in pref-7 
erence to the particles of gangue. That is all that 
has to be considered for the moment. 

Now, the second statement of facts on which the 
invention depends is as follows: “If the water which 
is mixed with the oil is acidulated, with mineral, fatty, 
or other acid, the selective action of the oil will there- 
by be rendered more marked and decided” That 
was stated very clearly in the Everson patent, and Dr. 
Liebmann has testified that Everson contributed the 
feature to the art, that acid aided in the selective ac- 
tion of the oil. 

The third statement of fact is as follows: “If 
the proportion of oil 1s kept within reasonably low 
limits, ( ec 1 different cases according to the na- 
ture of the mineral to be treated and the consistency 
and nature of the oil,)and if the mixture of water 
oil, metalliferous particles and gangue be thoroughly 
agitated, the metalliferous particles that have become 
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coated with oi! will adhere together and form granules, 
which granules, partly by reason of eravity #fat partly 
en account of their bulk as compared with the indi; 
vidual grains of gangue, will offer 1asEE means o- 
eeparation if an up-current separator, a Fig or other 
suvilar appliance.’ This statement of fact, if con- 
sidered broadly and with reference solely to the pro- 
portion of oil, is not a correct statement, because ] 
have seen in the course of this trial the production of 
@meexccilent mineralized froth by the carrying out of 
agitation in the form of apparatus as shown here, 
with the Gabbet cone mixer, using a relatively larger 
amount of oil, which has been considered as the 
Cattermole proportion, or within the Cattermole limit.’ 
Meat eranules can be formed, of course, is true, but 
{ do not consider that the formation of the Cattermole 
granules is dependent solely or even mainly upon the 
statement of the proportion of oil, that the proportion 
of oil is to be kept within certain limits. The experi- 
ment which was carried out by Mr. Dosenbach and 
which was witnessed by me, showed plainly that 
the production of the Cattermole granules was de- 
pendent upon certain conditions of operation, and not 
upon agitation in the presence of a certain particular 
amount of oil. The first result in the carrying out of 
the experiment was an excellent froth. That was 
obtained under the conditions of rapid agitation with 
the Gabbett cone mixer, using baffles in the cylinder. 
Without removing the baffles it was found possible 


-, 
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to break down this froth, discharge the air from it 
and produce the aggregation of the mineral particles 
spoken of as granules, in the same vessel with the 
same mixture, solely by changing the condition of agi- 
tation. Therefore I do not consider that this thir 
statement of fact is true in the way in which it 1s 
stated, and I do not consider that this attributing the 
formation of the granules to the proportion of oil alone 
is an accurate statement. 

The statement is made further on that this action, 
meaning the production of the granules under the 
conditions stated here, is facilitated if the oil, before 
the addition to the liquid, is brought into a condition 
of emulsion in water containing a small amount of soap 


or other emulsifying agent. That, of course, is very . 


likely, but that is simpy a facilitating of the action; 
that does not involve modifying the statements that I 
have made, that the production of granules is not de- 
pendent upon the conditions stated in lines 29 and 
30 of this patent. 

Q. 226. Can you explain that apparatus which is 
shown in the Wolf patent No. 787814, and what its 
bearing is upon your discussion of these different pro- 
cesses? 

A. The Wolfe patent, No. 787814— 

MR. WILLIAMS: Complainant’s record Volume 3, 
page 966. 

THE WITNESS: The Wolfe patent, dated April 
18th, 1905, has some considerable interest, because 
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it shows clearly an efficient aerating mechanisni—an 
agitating and aerating mechanism for the mixture of 
oil and a thin air pulp in connection with a spitzkasten, 
and the obvious intent and plan, as described in the 
| patent also, is the production of a froth in the first 
yessel shown, and the drawing off of that froth through 
ja short launder or connecting tube at once from the 
}top of the water in the spitzkasten, where it flows, 
jas stated; while, on the other hand, the gangue sinks 
and is drawn off from the bottom of the spitzkasten, 
jand the flow is further carried then through a side 
| connection from the upper level in the spitzkasten. This 
connection of the froth producing mechanism and the 
spitzkasten is interesting as shown at this day. I re- 
| fer in the patent to the description on page 1, beginning 
jline 61: “The mixture of oil and pulp passes into the 
jhollow cylinder Bt and the rotation of the turbine 
peel, B2, causes a rapid circulation of the mixture 
| epee within the cylinder, and upward between 
|the cylinder and the vessel B.” Stopping there for 
a moment | wish to recall that I have already stated in 
jconnection with this construction, when J referred be- 
|fore to the Wolfe patent, that Mr. Sulman had stated 
in his testimony in this record that this was a very 
jefficient apparatus for producing aeration results, be- 
| cause of the construction of that hollow cylinder, which 
caused it to act as a baffle, and he considered it to be 
|a very efficient baffle for the purpose of preventing 
continuous rotation within the circular walls of the 
cylinder. 
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In line 66, page 1, we have the further statement 
“The liquid is continuously discharged from the mixer 
through the pipe B5, and passes into the separat: 
ing tank or spitzkasten, and here the suipno cn ae 
oil adhering to the mineral of the ore, floats, “ated the 


ganetice ma the water sinks and is removed by the 
waste pipe C’.” I also find further down on page § 
line 92, the following statement: “By the means thus 
provided for eliminating the gangue it 1s possible 
to treat ores with such a degree of agitation that he 
whole of the mineral contents are taken up by the 
oil, accompanied, however, by a % inconsiderable 
portion of 4ke gangue.” That is a result which hap- 
pens in practice constantly and involved retreatment 
and repeated retreatment to get out of the first taik 
ing the valuable mineral which was not floated in the 
primary cell. 

Wolfe, in this patent, believes that he can remove 
the gangue which is there by a hot water treatment 
We are not particularly concerned with that, Deg 
cause it is not a matter which in my view has any 
bearing upon the patent in suit; but I only refer to this 
Wolfe patent for the purpose of calling attention 16 
the action of the apparatus and the type of the ap 
paratus, as an efficient agitating aerating device com 
bined directly with a spitzkasten, and for a purpose 
which is indicated very satisfactorily when we come to 
the claim. 

I would call attention to claims 3, 4, 5 and 6 of 
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this Wolfe patent, in which we have the reference 
to agitation and the reference to separation of the 
mineral-bearing oil from the pulp, and flotation. The 
word flotation appears there as the separation method; 
that appears in four of the claims “Separating the 
mineral-bearing oil from the pulp by flotation.” After 
having effected a vigorous agitation with an effic- 
ient form of acratiemypparatus. 

Now, I fecl satisfied that we can not practice this 
procedure of first practising agitation with that form 
of apparatus, without producing an aerated froth, 
which holds the mineral, as stated, quite completely, and 
then if we follow that by a flotation as described here 
in these claims of the mineral-bearing oil, an air 
bubble mixture over the top of the spitzkasten, that 
it is impossible to have anything else than the removal 
of a mineral-bearing froth. . 

Q. 227. Doctor, you called attention the other day 
fo the fact that in Froment’s Italian patent the ex- 
pression used in the complete specification of the British 
patent, that the invention is a modification of what 
is known as the oil process of ore concentration, was 
not used—that this expression was not in the Italian 
patent. Will you tell whether this expression is in ~ 
the provisional specification of the British patent, and 
state also, if you have information, what the relation 
of the provisional specification is to a complete specifi- 
cation. 

A. On looking at these patents I find that there 
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is no word at all in the Italian patent, either in tie 
french or the English translation given here, of that 
matter, of its having any relation to a previously 
known oil process. When we turn to the English 
patent, we find the provisional specification, which 
was the more immediate contribution of the inventor, 
[.imagine, or, as I understand it, to the patent agent, 
contains no reference to this connection or supposed 
connection. The statement in the British patent that it 
is in any way related to a previous process, only ap- 
pears finally when we come to the complete specifi- 
cation, which stands in the name of Henry Harris 
take, the patent solicitor, and that is as follows: “This 
invention has reference to the concentration of metal- 
liferous ores and earths for the purpose of separating 
and recovering therefrom the finely divided metal 
or metallic compounds, and consists of a modifica- 
tion of what is known as the oil process of ore concen- 
tration.” That was a gratuitous addition made finally 
in the complete specification in the English patent. It 
does not appear anywhere in the Italian patent, and 
appears only in this last statement in the English patent, 
and it has not justification, to my mind, from any- 
thing that is found in the patent, English or Italian. 
MR. SCOTT: I offer the British patent referred 
ta, No. 10929, of 1910, to Theodore Jesse Hooves 
and Minerals Separation Ltd., this being the patent 
to which Dr. Sadtler referred as containing a state- 
ment that the Froment process produced a froth. 
THE COURT: That is not in the Hyde recoram 
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mes COLT: No, sir; it is an additional one. 
MR. WILLIAMS: In view of the fact that it 


was in the Miami record and I know all about it, I 


have no objection. 


Patent No. 10929 admitted in evidence without 
objection, marked DEFENDANT’S EXHIBIT 
No. 216. 


mR, SCOTT: I offer a drawing illustrating a 
picture of the Fryer Hill machine which was admitted 
in evidence as one of defendant's exhibits. 


Drawing admitted in evidence and marked DE- 
MeN DANT’S EXHIBIT 217. 


MR. SCOTT: You may cross examine. 


GROSS EXAMINATION, 
BY MR. WILLIAMS: 


I would call your attention, Mr. Scott, to the fact 
that the witness referred to a number of patents in 
his testimony, aad—was—and one of them was patent 
962,678. 

MR. SCOTT: I will offer that to make the record 


complete. I offer patent 962,678 of Sulman,Greenway 
and -Higgins. 


Patent admitted in evidence and marked DE- 
Be eNDANT’S EXHIBIT 218. 
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X-Q. 228. Did you testify as follows in the suit of 
Minerals Separation, Limited, against Miami Copper 
Company, relative to the Fryer Hill publication: 

“X-Q. 667. Then you got your thorough agitation 
out of the Everson patent? 

“A. I took that from the Everson patent. 

“X-Q. 668. There is not anything here which de 
fines the nature of agitation to your mind? | 

“A. The only statement I find here is: “Arastiam 
like fans, attached to the bottom of the tube, keep the 
whole mixture in motion.” That is a very vague state 
ment, and it is not at all as definite as the statement 
in the patent. 

“X-Q. 669. Well, now, this Fryer Hill publication 
contains no directions as to the quantity or proportion 
of oil to be used—is that right? 

“A. That is right. Those have been taken from 
the patent. 

“X-Q. 670. It contains no directions as to the kind 
of agitation to be used—speed of agitation? : 

“A. No, it does not. 

“X-Q. 671. And is not associated with any direc- 
tions representing any definite mechanical structure? 

UA, Where are ione. 

“X-Q. 672. It contains repeated statements about 
mineral laden oil, mineral charged oil; that is right, 
is it not? 

“A. There are several statements. 
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“X-Q. 673. And yet you will take this article as the 
basis of a representation in this court that this ma- 
chine, operating at about 2,000 revolutions per min- 
ute, is the machine there described, and that the oper- 
ation produced if- that machine is the operation there 
described—is that the situation? 


“A. I have explained in previous answers that from 

the dates of this publication, and the publication im- 
mediately following it, in which latter publication ref- 
erence is made by name to the Everson process, and 
then the fact that the general, very vague outline of 
this newspaper article is entirely compatible or in 
jaccord with what could be done. Following more ac- 
curately the directions of the patent, I have been led 
jto consider that it is a description of the experiments 
carried out in the way of developing the Everson pat- 
ent.” Did you so testify? 
A. I think probably you have read that correctly. 
MR. SCOTT: Do you wish to compare it, doctor? 
[f you do, you may compare it with this testimony 
that has been read to you. 

MR. WILLIAMS: I have read it with the greatest 
sare. I would like to know whether I have read it 
-orrectly. ; 

A. You marked the beginning and the end of it? 
X-Q. 229. Yes. 

A. And the ending of it is here? 

X-Q. 230. Down here. 

THE COURT: The better way then would be for 
he witness to have a copy and follow it. 


: 


MR. WILLIAMS: Iam sorry that the time should 
have been wasted. The witness has a copy of it. J 
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thought .he had it right here and I wasn’t paying par- 
ticular attention. 

THE COURT: Oh, I think he can say that yam 
read it correctly. He will have the privilege of check- 
ing it up. 

THE WITNESS: I think I answered correcting 
those questions at that time. I think the answers as 
stated by you were the answers given at that time. 

MR. WILLIAMS: I want the witness to answer - 
the question that I have read it correctly with the 
understanding that he may correct my reading if 1 
have made any mistake. 

A. I believe it has been correctly read. ) 

MR. WILLIAMS: I will read it over again and} 
you will follow me. 

MR. SCOTT: The doctor admits you .read it ¢Giem 
rectly, Mr. Williams. : 

MR. WILLIAMS: Page 1081, volume 2, Miami! 
record. 

(Whereupon counsel read the extract from the wit 
ness’ testimony in the Miami case as previously 
quoted. ) 

Have I read that correctly? 

A. You have. Mr. Williams, do you wish me to 
say whether I agree with the statement of the view 


there expressed? 
MR. WILLIAMS: I don’t care for that now. 
Ae ell Tiel 
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X-Q. 231. Now, turn to page 1083 of that volume 
commencing at question 687. I will read the follow- 
ing, and ask you to follow it: 

“X-Q. 687. Now, you have referred to the Criley and 
Everson publication, appearing on page 393 (TEx. 
Book, p. 17). Now, in that we have the distinct state- 
ment that the oil used was a black thick oil? You 
know that, do you not? 


= 1 do. 
“X-Q. 688. You have not carried that out, have 
you? 


ie I have not. 

“X-Q. 689. You were asked to consider this pub- 
lication in question, and you appeared to pay no par- 
ticular attention to it in your answer. Do you regard, 
as a disclosure of a metallurgical operation, capable 
of being carried out, what is there disclosed? 

“A. It does not, as a disclosure, give enough details 
to make it possible to carry it out in a definite and 
accurate way. It leaves entirely too much to chance. 

“X-Q. 690. Will you accept what the Privy Coun- 
sel said about the Criley and [¢verson publication? 
Mex. Book, p. 209?) Even if the test process is not 
to be discarded as a failure, it does no more than give 
information “that if to a greased mixture of pulver- 
ized metal and rock you add boiling sulphuric acid in 
a sufficient quantity of water in some way a differen- 
tiation is effected as between the metal and the gangue.” 
That is quite as complete a statement as is given in 
this publication. It is a very fragmentary statement. 


‘ 
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Will you accept that as a proper description of the 
extent of the disclosure? 

“A. No; I would not accept it for that reason. 
_“X-Q. 691. You will not agree with the Privy 
Council? 

ee NOR 

Have I correctly read your testimony in the Miami 
case? 

A. You have, yes: 

X-Q. 232. Are you familiar with the definition of an 
arastra? 

A. I have heard it fully explained and it is in the 
illustration. 

X-Q. 233. Have you seen the illustration in the Cen- 
tury Dictionary? 

ie eS, 

X-Q, 234. Representing a vertical arrangement with 
stones, dragged around by a team of’ mules, traveling 
around and dragging it? 

ey (YES. 


WHEREUPON an adjournment was taken until 
Z: 0080 clock P. M. 


2 o'clock p. m., May 3d, 1917. 


X-Q. 235. Relative to the references that you have 
made to Ure’s Dictionary of Arts, Manufactures and 
Mines, the first of these references was to an illustra- 
tion on page 332, described on pages 331 and 332. The 
apparatus is shown in Fig. 1379, and was given by 
you as an example of a spitzkasten, was it not? 
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A. Yes, as a separating vessel. 

X-Q. 236. And I understand that you said it was a 
classifier ? 

A. I don’t recall whether I used that expression 
or not. 

X-Q. 237. The description of this appliance says that 
it is a separating box,.which receives slime water, and 
that the heaviest portion is discharged at the bottom 
and goes to the buddles or shaking tables. That is 
correct, 1s it not? 

Be That is so stated. 

X-Q. 238. Do you know what a classifier is in ore 
concentration ? 

A. I don’t know in any accurate way; I only 
know that the principle is that of allowing the heavier 
particles to separate, and the lighter ones to pass on 
and pass relatively successively in the order of their 
gravity. 

X-Q, 239. And as a matter of fact, in a classifier it 
is the order of the sinking power in water rather than 
gravity which controls, is it not? 

A. The sinking power of the materials in water, 
yes, 

X-Q. 240. Now, the illustration on page 335, this is 
also a slime separator, is it not? 

mm It is spoken of as a form separator, in which 
the compartments shown, numbers 1, 2, 3 and 4, are 
to serve for the purpose of receiving minerals of dif- 
ferent densities and size, and they deposit successively 
according to their density as carried along by the 
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streain of water. That would be, I presume, a classi- 
fier, although I do not use the term in any technical 
sense. 

X-Q. 241. On pages 356 and 357 the apparatus shown 
in fig. 1419 is described as a dolly tub, or packing 
kieve. Do you know what that means? 

A. Well, [ read the description, and I understand 
what is to be accomplished in this particular use here 
described of this apparatus. I did not intend to cite 
the apparatus as one which would be used for that 
purpose, but as a form of apparatus which, .emoving 
that detachable lid, was perfectly adapted for serving 
as an agitation vessel which would necessarily, if rap- 
idly rotated, entrain air. It was offered for that pur- 
pose, for illustration. 

X-Q. 242. And in the description it says that as the 
handle is turned by two men, slime is shoveled into 
the top. You knew that, did you not? 

A. I read the description as given here. It is illus- 
trated as operated by hand power, and a couple of men 
are spoken of as taking hold of the handle and turning 
it rapidly. It is very obvious to me that it is just as 
capable of being rotated more rapidly by a power con 
nection with the aid of a pulley. It does not affect 
the purpose for which I introduced it, which was to 
call attention to the form of agitation which would be 
accomplished by these paddles. 


X-Q. 243. Figure 1420 shows the condition at the — 


completion of the operation with the various strata of 
solid material as they separate, does it not? 
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mm, it does. 

X-Q, 244. Referring now to the translation of the 
work of Agricola I read from the test the description 
of the apparatus which is shown in the photograph, 
defendant’s exhibit 51. J read this description as fol- 
lows: “Quicksilver is placed in each tub, across which 
is fixed a small plank, and through a hole in the middle 
of each plank there passes a small upright axle, which 
is enlarged above the plate to prevent it dropping into 
tHe tb lower than it should. At the lower end of the 
axle, three sets of paddles intersect, each made from 
two little boards fixed to the axle opposite each other. 
The upper end of this axle has a pinion held by a 
bearing set in a beam, and around each of these axles 
is a small drum made of rundles, each of which is 
turned by a small tooth drum ona horizontal axle, one 
end of which is mortised into the large horizontal axle, 
and the other end is held in a flat cup with thick iron 
plates in a beam. Thus the paddles, of which there 
@re three sets in each tub, turn round and agitate the 
powder, thoroughly mixed with water and separate the 
minute particles of gold from it and these are at- 
tracted by the quicksilver and purified. The water 
carries away the waste.” Have I read that descrip- 
tion properly? 

fe ou read it accurately, yes, sir. 

X-Q, 245. Relative to the first method disclosed in the 
Everson patent, you testified in the Miami suit as fol- 
lows, did you not, page 1059, X-Q. 502, “It did not 
seem promising from a metallurgical standpoint as an 
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operation? A. No, sir. X-Q. 503. And you have 
not done it? A. No, sir.” You so testified, did you 
not? 

A. I did so testify in regard to the first illustration 
of the Everson patent. 

X-Q. 246. Referring now to your testimony in the 
Miami suit, page 1067, where you were asked on X-Q. 
553 what devices and methods were well known in 
the art in the wet separation of ores in 1886 you an- 
swered: “A. The spitzkasten, or its equivalent, was 
known and available in that case, or 1f not by name, 
its equivalent in the form of some overflow vessel. 
X-Q. 554. Was there not another device used in the 
wet separation of ores which was peculiarly adapted 
for washing out by a complete overflow, to-wit, the 
water classification apparatus? A. I explained in 
my testimony yesterday that I was not a metallurgical 
engineer, and therefore I must decline to say what 
was known at that time, of wet concentration methods, 
because J have not studied that.” Did you so testify 
in the Miami case? 

A. JI did so testify at that tune. 

X-Q. 247. Referring again to your testimony in the 
Miami case, page 1056, relative to what you had done 
in that case as to the carrying out of the Everson pat- 
ent and the Fryer Hill publication, did you not testify 
as follows: “X-Q. 477. What you have done, as I 
understand, is to take the proportions of oil which are 
described in the patent, and you have done things with 
them? A. Yes, sir.” So far as I have read that is 
accurate is it not? 
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fee that 1s correct. 

X-Q. 248. I did not add the final part of the answer 
because I did not think it adds to the explanation. 
Now, relative to the description of Froment as a froth 
which you say you found in certain British patents 
and particularly British patent No. 23,870 of 1910, I 
refer you to that patent which is at page 1005—com- 
mencing at 1001. 

fee he British or the Italian? 

X-Q. 249. No, the Minerals Separation, Limited, and 
Mutter patent 23,870 of 1910. That appears in the 
Hyde record, complainant’s record, volume 3, page 
1001. I first refer you to page 1003 which is page 3 
of the specification at the commencement of the com- 
plete specifications. In the last paragraph there is a 
general reference, is there not, to processes described 
in previous patent, including the British patent cor- 
responding to the patent in suit and the British patent 
corresponding to the solution patent? - 

A. lf you can give me the page and line of. the 
patent I can find it. 

X-Q. 250. The last paragraph of page 3 of the speci- 
fications, page 1003 of the record. And this state- 
ment does not include the FYroment patent, is that 
Borrect ? 

A. The statement at that point does not include it 
but in that same complete specification it is included 
at the point at which I quoted, in the same complete 
specification. 

X-O. 251. I didn’t ask you that. 
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A. it is mot included ates pom: 
X-Q. 252. Now, the point to which you call attention 


~ 


was on page 5 of the specifications as I recall it? 

fe NGS: 

X-Q. 253. Line 22 to 24, is that right? 

pee | hades rieht. 

X-Q. 254. And the patent states: “The process em- 
ployed to obtain these froths or scums may be any 
of the well known flotation processes as described for 
exaimple in patent No. 12778, 1902: 29374 of 1904, 7803 
of 1905, and two others and this 2359 of 1909. 

A. That is what I quoted. 

THE COURT: Now, I want to understand this 
clearly. This speaks of producing froth and scum, 
and then says it may be any of the well known flota- 
tion processes, and names amongst others, the Froment 
patent; is that right? 

MR. WILLIAMS: Yes, sir, having become well 
known by reason of the fact that it was patented, and 
that the patent was widely published. 

X-Q. 255. Now, I call your attention to the fact that 
on page 3 of the patent wherein the Froment patent 
is omitted, the reference is to processes—‘‘that have 
hitherto been used in the practice of the separation of 
metallic sulphides from gangue.” That is true, isn’t 
it? 

Let me read that. It is true that the processes 
which are there enumerated are spoken of as hitherto 
used for that specific purpose, of separating metallic 
sulphides from gangue, and they proceed then to par- 


| 
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ticularize as to their new application of the flotation 
jprocesses, a separation between metallic sulphides, 


which was the point of the invention, and for that 
jreason they quoted these prior patents. 

X-Q. 256. Now, let us turn to the California Journ- 
al of Technology, commencing on page 681, exhibit 
47. The first part of this article, up to the point where 
a reference is made to the foam effect, is devoted en- 
tirely to the Elmore oil buoyancy flotation process, is 
it not? 

A. Down to the heading “Laboratory Methods.” 
That part which precedes that is devoted to the ac- 
ount of the Elmore process, and particularly with ref- 
erence to the question of the supposed further develop- 
ment of it by means of a centrifugal separator. That 
carries us down to the heading “Laboratory Methods.” 

X-Q. 257. Now, in the part of the description pre- 
ceding that heading, and the particular description of 
the Elmore commercial apparatus illustrated on the 
first page of the article—that is the Elmore commer- 
jclal apparatus is it not? 

A. I presume it is. It is referred to there as a plant 
designed by the Oil Concentration Syndicate. I don’t 
know anything at all about the connection that that 
particular syndicate may have with the Elmore process, 
but it is undoubtedly referring to the Elmore process. 

X-Q. 258. Don’t you recognize that as substantially 
|the apparatus that is shown in the Elmore first patent? 
A. I can not be quite certain about that, but I am 
jwilling to say that it carries out the Elmore procedure 
jin accordance with the spirit of the Elmore process. 
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X-Q. 259. I now show you the drawing of the EL. 
more patent, the first process patent, No. 676679, and 
ask you whether or not the drawing in this California 
Journal does not show in substance the same apparatus. 

A. It shows the same general plan of operating. | 

X-Q. 260. In reading over this description I find — 


the separators, is carried to a large receiving tank, B. | 
Here, after being heated, in order to thin it andy 
overcome its viscosity, the oil is charged into centri 


the following: ‘“The mineral laden oil, collected from 


fugal machines, where the concentrates are separated | 
out. The oil, free from its load of mineral, is pumped | 
back to the original storage tank to be used again.” | 
Dimat is correct, is 1t now 

Eve | at as connect. 

X-Q. 261. The expression “mineral laden oil” is an 
apt expression to describe the Elmore float? 

A. ‘That is the expression which refers to the way | 


in which the mineral is carried in the Elmore heavy 


residuuin oil. 

X-Q. 262. And in the Elmore process heat is not 
used in the process because it impairs the viscosity of 
ime oil, 15 that true? . 

A. Not up to this stage. 

X-Q. 263. Not until the separation is completed? 

A. Until the mineral has gone into the oil. 

X-Q. 264. The mineral has gone into the oil and the 
float has been overflowed, and after the float has gone 
into the receiving tank. 

A. I don’t know anything about the float; I don't 
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know just how you apply that term in that case, but 
following the illustration here, the separation of the 
compact oil layer from the water has taken place, and 
the mineral is carried in that upper oi] layer. 

X-Q. 265. And then this description says that the 
mineral laden oil goes into the receiving tank B, and 
there heat is applied, does it not? 

A. After that, in order to advantageously centri- 
fugate. 

X-Q. 266. And also to overcome the viscosity of the 
oil, that is the language? 

A. That is the purpose, yes. 

X-Q. 267. And in the process up to the point of the 
Separation, heat must be avoided, must it not? 

fein the Elmore process. 

X-Q. 268. Then this description speaks of the oil 
as a heavy residuum, does it not? 

mx. it does. 

X-Q. 269. And says usually about a ton of oil is 
feet in Operation for each ton of ore, does it not? 

A. Yes, usually about one ton of oil. 

X-Q. 270. And then it speaks of an advantageous 
method of separation, whereby “the losses are not 
eer than fron: one to three gallons of oil per ton 
@eore. That is correct, is it not? 

A. That seems to apply to this carrying out of the 
Elmore process, with the steps mentioned, that of thin- 
) Ming it by heat and centrifugate it, and in that way 
they reduce the relative loss of oil. 

X-Q). 271. What is the measure in pounds of one to 
| three gallons of heavy residuum oil, per ton of ore? 
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A. The specific gravity of the oil is given there as 
9, so 100 pounds of that wouid be 90 lbs.—that is, 
you would have 90 lbs. indicated there as the weight of 
a volume corresponding to the voiume of the ore. 

X-Q. 272. From one to three gallons of oil per ton 
of ore would be how many pounds of oil per ton of 
are? 

A. Well, I don’t know whether I can calculate that 
off-hand. I don’t know the weight of a gallon off- 
hand, of liquid of a gravity of .9. I could find it in 
the table. 

X-Q. 273. Well, never mind, I will supply the cal- 
culation; I thought you had it in your head. 

A. No. I can give you the figure any time that I 
can take the tables and calculate it. 

X-Q. 274. Now, let us turn to the tests to which 
you have particularly called attention, under the head- 
ing, “Test, Molybdenite Ores.” Now, the first item 
which you did not read was the mesh, 30. That is very 
coarse material is it not, for flotation treatment? 

A. The ore here is given in these experiments as 
30 mesh in the experiment in which the small quantity 
of oil was used. 

X-Q. 275. And I read the part of the description 
which you did not read, which refers to Nos. 1, 2 and 
3, evidently to the Elmore oil buoyancy experiment, 
but which is followed by the description of the snialler 
proportion of oil experiments. “Experiment No. | 
showed the ae of middlings, requiring finer 
crushing to liberate the sulphide.” 


| 
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A. That was 20 mesh. 

X-Q. 276. Therefore that was too coarse for use? 
Se or that purpose. 

X-Q. 277. “Experiment No. 2 and No. 3 gave prac- 
| tically the same percentage of extraction, but the con- 


centrate in No. 3 was much lower grade than in No. 2.” 
iow, No. 2 was the 30 mesh; that was a little finer, 
wasn't it? 

A. Thirty mesh is finer than the first one, 20 mesh. 

X-Q. 278. And No. 3 was 40 mesh? 

Be Yes. 

X-(). 279. Now, when they go to forty mesh it says 
ie. 7 a were much lower than it was in No. 2. 

i\ 

That 1s to say when they lower to forty mesh they get 
ja lower grade of concentrate? That is it, 1s it not? 

A. But they change the amount of oil between two 
and three. There is another element comes in. 

X-Q. 289. Yes, but it is only one and two thousand 
k.¢—2000 gms. ? 

A. Just as it is given there in the other case. 

A-Q. 281. And the amount of ore was 1000 gms. 
in the number 3 and the amount of oil is just a little 
more than that, about 1200 gms.? 

meee 200, yes, there is a difference in the two. 

X-Q. 282. There is a little difference in oil. That 
is to say, the proportion of oil to ore is slightly in- 
creased as 1000 is to 1200? Is that right? 

A. That is the difference between those two. 

X-Q. 283. Then it says “A comparison of values 
of concentrate in number 1, number 2 and number 3 
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shows clearly that although the finer crushing hag 
freed the molvybdenite sulphide from the gangue, at the 
same time it has produced a larger percentage of fine 
gangue which, becoming mechanically occluded, in the 
oil, gives a low grade concentrate.” I have ready 
Correctiy, nave | not 

A. That is correctly stated. 

X-Q. 284. Now, following that were experiments 
Nos. 4+, 5 and 6, which it is said “show the results ob- 
tained by treating separate samples with small quanti- 
ties of oil in a salt solution, and agitating violently to 
produce the foam effect.” I have read that correctly, 
have I not? 

A. That is correct. 

X-Q. 285. “This method gives the highest grade 
concentrates of any of the direct treatments here out- 
lined. In experiment number 6 only about 10 c.c. of 
oil was used for 100 gnis. of ore. This gave an ex 
traction of 75 per cent with concentrates running 324 
per cent molybdenum sulphide.” The experiments 
which gave the best extraction or the best record was 
the last of these three with 8.9 per cent of oil, was 7 
not? 

A. Yes, sir. 

X-Q. 286. And the experiment which gave fie 
peorest extraction or recovery was the one in which 
2.1 per cent of oil was vsed, is that right? 

A. It is in that report. ‘ 

X-O. 287. And the recovery there was 43.5 77% 


cent, and when the amount of oil was increased to 5.3 
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| per cent the recovery was 47 per cent; and when the 
oil was increased to 8.9 per cent, the recovery was 75 
|} per cent. That is correct, is it not? 

A. I think something must be borne in mind, to- 
wit, the number of treatments indicated there. 

X-Q. 288. Yes. You didn’t explain that. Suppose 
you explain it? 

A. I think that that indicates that there was a sec- 
ond treatment and a third treatment. 

X-Q, 289. That is after the manner of the Elmore 
process, when you put the things through a centrifugal 
and thereby extract the oil and then send it through 
again, isn't that so? 

A. This has nothing to do with the Elmore process 
| whatever; there is no connection with centrifugation 
fee, it is the foam effect. The foam effect is not 
centrifugation. 

X-Q. 290. I call your attention to the fact that that 
colunin headed “Number of treatments” runs through 
the upper three experiments, which are Elmore experi- 
ments, and there we have number of treatments four. 
number of treatments three, number of treatments 
three, so you know what they mean is the Elmore proc- 
ess, don’t you? 

™ No, I can’t say that I do. 

oO. 291. Well, it is described in this article, pro- 
fessor, that they put them through the centrifuga! and 
used it over again? 

A. Under it, by the use of a series of cylinders. 
| But the application of the Elmore method under the 
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head of additional treatment is not possible where we 
are trying a foam effect. The foam effect is tried 
and shown there and described by these writers and if 
has no possible application to a second or third follow- — 
ing of the Elmore; haven’t anything to do with it, note) 
slightest. 

X-Q. 292. I don’t think you have figured that out, 
professor? 

A. I have not figured out what this “treatinent”’ 
means because it is not indicated, it is not indicated at | 
all, and therefore I am not prepared to say that that | 
has one value or the other, but J am prepared to say | 
that whatever it is it is not a following of any step of 
centrifugation or anything else of the Elmore process. | 
That is practically out of the question with the foam 
method of operation. 

X-Q, 293. Now, everything that we have been con- 
sidering in this table is under the heading ‘“Labora- 
tory methods,” isn’t it? 

A. No, the heading in the case of tests, laboratory 
methods describes what was found on page 36 of this 
California publication, laboratory method applies to 
what there follows: “The mixing or agitating can be 
done in two different ways. The charge may be agi 
tated very gently, the oil being kept in a single lake, 
and broken up as little as possible, consistent with a_ 
thorough contact of pulp and oil, or the charge may be 
agitated so violently as to dash the oil up into a foam 
or froth full of air bubbles, thus a very thorough con- 
tact of oil and pulp is obtained. Each method has its’ 


—_— 


d 
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advantages and disadvantages, and these are discussed 
later.” Now, this is what is implied when he begins 
the discussion of laboratory methods and the way in 
which this laboratory—these laboratory methods are 
carried out is farther described on the samme page, page 
36: “Three methods of mixing may be used. 1. By 
inverting the tube several times, thus alluwing the ore 
to fall through the oil. 2. By rotating the tube in a 
horizontal position, thus throwing the pulp upon the 
surface of the lake of oil. 3. By violently shaking the 
tube, thus producing the foam effect, or at least shat- 
tering the oil into small globules.” Then after that we 
come to the tests. These tests are not necessary any 
longer to be considered as illustrative of these labora- 
tory methods, but they are the application of the labor- 
atory method to particular tests of ore for the purpose 
of arriving at a knowledge of results. 

X-Q. 294. Now, just read the first paragraph there, 
that headed “‘tests’—molybdenite ore. Read it aloud. 

A. “The ore treated was low grade—” that is what 
you mean? 

m-Q, 295. Yes, read that paragraph? 

A. “The ore treated was low grade with the values 
fairly disseminated. The gangue minerals were ortho- 
clase and quartz. Samples were crushed to 20, 30 and 
40 mesh, and treated in percolating tubes as outlined 
above. The details and results are given in the follow- 
ing table.” 

X-Q. 296. Don’t that make it pretty clear that these 
were laboratory methods? 
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‘ A. In the sense that they were small operations, of 
course they were laboratory methods; but now applied 
in a quantitative application. The distinction I make is 
not as between small scale operations and mill opera- 
fions. That 1s not my distinction. My distinction is 
as between the figures which I described. “Methods 
of operation” as here discussed in this operation are 
specific tests, and here are some of these. 

X-Q. 297. Now, is it not a fact that the only opera- 
tion described in that table and described there as a 


laboratory method 4rm™tite—per—ceserrbet—treremsigaa, 
tebexatory-retired in the percolating tube carried out 


with less than 100 per cent of oil and showing a recov- 
ery that has any metallurgical value is the operation 
with 8.9 per cent of oil to the ore? 

MR. SCOTT: That certainly is objected to. Tha 
doctor has just testified that this was not necessarily a 
laboratory method, and the question contains the state- 
ment that it is. 

THE COURT: Well, that different application of 
terms is all. I think he will not mislead the witness. 
I cannot drive the doctor to accept his terms or he ts 
not to be driven to accept the doctor’s terms. 

MR. WILLIAMS: I want to shorten up, your 
honor. 

A. Ihave granted that these tests were carried out 
in percolating tubes as stated specifically. 1 don’t call 
that laboratory methods, but the application of labora- 
tory methods in practice as such on a small scale, but 
still quantitative because the matter was followed out 
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with care in the weighing and followed out with care 
in the examination of tlie concentrate, in the molyb- 
| denum sulphide which you will note runs higher in ex- 
periments 4, 5 and 6, than in experiments 1, 2 and 3, 
and that is the one case we get the maximum percent- 
age of extraction. In the case of experiment 6 also 
were small scale experiments carried out in percolator 
) tubes and they represent the application of laboratory 
method in practice. 

X-Q. 298. You have not answered the latter part of 
the question. Please read the question. 

(Question read as follows: “Now, isn’t it a fact 
that the only operation described in that table and de- 


scribed there as a laboratory method +#—te~per-—de- 
sertbed-tirere-ts—e-ebetsion-metred in the percolating 


| tube carried out with less than 100 per cent of oil and 
| showing a recovery that has any metallurgical value is 
the operation with 8.9 per cent of oil to the ore?’’) 

MR. WILLIAMS: The question whether that ts 
not the only one of these less than one hundred per 
cent operations which shows a recovery having any 
metallurgical value? 

A. Iam not prepared to say that was a recovery oi 
metallurgical value because the statement follows im- 
| mediately after that that these retreatments were not 
i merchantable, but would have to be reconcentrated: 
but if represents the highest figure in percentage of ex- 
traction and the figure is also higher as I say in the 
value of concentrate, that is molybdenum. sulphide, 
j tian those of the earlier ones. I can’t characterize it 
amy more exactly than that. 
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X-Q. 299. .That is to say in that you only lose 25 
per cent of your metal in the operation while in the 
other two you lose respectively 53 per cent and 56.5 
per cent, that is right, is it not? 

A. In this first concentrate product those are the 
figures and the other amounts that you have mentioned 
are yet to be recovered by retreatment, as specially 
stated by the authors. 

X-O. 300. And as you read it in experiment 5 there 
has been a retreatment of the original and with re- 
treatment the recovery has been 47 per cent, is that 
right? 

A. Iam not able to say what that means as to the 
number of treatments. It possibly was not what he 
called reconcentration. 

X-Q. 301. Yo do not know what it means? 

A. Ido not know what it means. That is correct. 

X-Q. 302. And then down near the bottom of the 
page, as you have the article in the fourth page, fol- 
‘lowing the table, we have a description, have we not, 
of a No. 9 concentrate having been brought up to fifty 
percent of molybdenum sulphide? 

A. That is reconcentration; that is bringing from— 
32.4 up to 50.02. 

X-Q. 303. And apparently that was the climax of 
the operation that these students performed. 

A. That is'as far as they reported it. 

X-Q. 304. Now, following this description of the 
test with molybdenite ore we have a description of 
tests with copper ore, have we not? 
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A. Yes, sir. 

X-Q. 305. And no mention of anything less than 
substantially Elmore oil buoyancy proportions, is that 
right? 

A. We have mention of 1.2 k.g., which means 1200 
gms., treated there in a large percolating tube with 
500 c.c. of oil which is less than the Elmore amount. 

X-Q. 306. And then it states that it was gently agi- 
tated for twenty minutes, doesn’t it? 

Poe Yes. 

X-Q. 307. So that must have been an Elmore proc- 
ess, must it not? 

A. I can’t say. The amount of oil was not suffi- 
cient for Elmore. I don’t know what he means by 
“gently agitated in a percolating tube.” 

X-Q. 308. So you think that might be a foam ef- 
mect ° 

A. It is some form of agitation. 

X-Q. 309. You don’t find any description which 
you can identify as a foam effect, do you, under this 
heading of copper ores? 

fee INO, Sir. 

X-Q. 310. Nor under the heading of gold ores, do 
you? 

™ I believe not. 

X-Q. 311. Now, in conclusion, on the last page of 
the article, the statement is, is it not, that the oil was 
thrown into a froth which was heavily charged with 
air or other gas? 

Pee that is correct. 
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X-Q. 312. And then follows the statement that this 
gas of course gives a orea increasg buoyant force. 
That is right? 

A. That refers to the bubbles so obtained. The 
bubbles of gas have greater increased buoyant effect. 

X-Q. 313. Then it says the oil in this condition as- 
sumes a certain load of mineral and holds it in a very 
stable condition. That is right, is it not? 

A. Yes, that is this froth condition. 

X-Q. 314. And further it says, “The charge does 
not settle and overluad un standing” and describes the 
result of the operation? 

A. Will you finish that sentence if you please? 

4-@. 315. “As is the case of the lake Griech 

A. Yes, there is the distinction made. There is no 
overload here in the froth effect as there was in the 
jake” eiicct. ; 

X-Q. 316. What is overloading in the lake effect? 

A. The gradual dropping away of the mineral par- 
ticles from the layer of oil in which they have been 
first taken, and on standing that frequently is said to 
result, but by reason of the insufficient buoyant power 
of the oil or with any little disturbing of the compact 
layer of oil, this overloading becomes imminent and a 
dropping out of the mineral takes place. 

X-Q. 317. And, as a matter of fact, the mineral 
and oil together drop out, don’t they, the oil being 
overloaded and not buoyant enough to float, the oil 
then goes with the material. 

A. I am not prepared to say how much oil goes 
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with the material that drops, but it is substantially as 
described. Ore dropping out of the mineral, it must 
of course be oiled. 

X-(). 318. Haven't you seen these blobs drop down 
from the Eimore float, here one afternoon? 

m. Yes, sir. 

X-O. 319. And these blobs are overloaded them- 
Selves so that they can’t float by buoyancy? That is 
fe, is it not? 

Beet is merely because the buoyant éffect of the 
oil does not suffice to hold up the mineral, and in pul- 
ling away it drags oi] in some degree. 

me, 320. And that oi and mineral together are 
not buoyant enough to rise to the surface That is 
right? 

fe No. 

X-Q. 321. Now, the conclusion is the foam effect 1s 
best adapted for light, flaky mineral such as molyb- 
denite? What is that character of lightness and flaki- 
mess which they there refer to? 

A. Well, molybdenum crystallizes in flat, flaky 
crystals, and its cleavage and general structural char- 
acter is that of a flaky condition; and as they tried the 
experiment with molybdenite and got results which 
Satisfied them, they have assumed that this was the 
typical form of mineral adapted for the foam effect. 
Whether that conclusion would have been modified on 
a larger amount of experimentation is another ques- 
tion. That was their conclusion as stated here, based 
on what they had done here. 


3714 Minerals Scparation, Limited, et al., vs 
Samuel P. Sadtler 


X-Q. 322. Now I will refer you to the record in the 
Miami suit, page 1183. Did you not in your testimony 
there in answer to re-cross 1368 characterize what is 
described in this article in the California Journal of 
Technology as “that little foam effect” in the Calm 
fornia publication? 

A. I did so speak of it because the operation was a 
small operation and the little foam effect was entirely 
so characterized because it was done in a percolator. 
There was no intention to distinguish between much or 
little volume of foam in any such relative way, but the 
little foam effect referred to the small tube experi- 
ment, 

X-Q. 323. Now, we will turn to the Kirby patent 
which appears on page 738 of the Hyde record, and 
first we will take on page 738 the drawing on the 
first page. 

A. I have the first page of the drawing. 

X-Q. 324. Now, the apparatus indicated by the let- 
ter A is the apparatus described in the specification as 
the mixing tank is it not? 

pwbaree 7 yes, Sit, 

X-Q. 325. And small a is the revolving plow de- 
scribed in the specification? 

iN SECS 

X-Q. 326. Now you said that that curved dotted 
line above there represents a vortex? 

Eeledid: 

X-Q. 327. Do you adhere to the view that that 
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shows a vortex with an opening shown for the purpose 
of admitting air to the bottom of the vessel? 
A. ‘The reference in the patent to the arrows and 


what they indicate 

X-Q. 328. You have not answered the question. 
Answer first and then you can explain. 

A. I do #et consider that that curved line illus- 
trates the direction of a vortex. 

X-Q. 329. Weil, that is the whole question. 

MR. SCOTT: You may explain now, if you wish. 

mee | consider that it refers to a vortex, and I think 
J am justified in taking the two things together, the 
G@eeements of the patent that the direction of the ar- 
jrows indicategthat there is a current, as Stared nee 
) “which result is facilitated by the current as created in 
the charge by the action of said plows, the direction 
of said current being indicated by the arrows in Fig. 
1.” Now, if we have the current established as indi- 
cated by the arrows, it is undoubtedly a vortex. I 
lthink the appearan@g of the curved line was an illus- 
\tration of a vortex, designed to additionally confirm 
that statement, that there are produced a series of cur- 
rents which, with rapid rotation means the production 
of a vortex such as is very easily seen by any of these 
rapid rotations when in motion, and that means the 
entraining of air. 

X-Q. 330. MR. WILLIAMS: Now, how, accord- 
jing to the specification, is that mixing tank operated; 
what functions are performed in that mixing tank ac- 


jcording to the specification? 


37/16 = Alinerals Scparation, Limited, ct al., vs. 


Samuel P. Sadtler 


A. 1 find that on page 1, line 68: “First, in they 
oughly agitating it together, the pulverized ore 
mineral material. B, enough water to make the said 
pulverized ore a flowing pulp. C. a solution of bitw 
men in addition to a distillable hydro-carbon liquid, as 
kerosene. These materials to be so thoroughly agi- 
tated together as to finely subdivide said solution into 
small globules and bring said globules into contact with 
substantially all of the pulverized mineral particles 
which will, by preference, adhere to them. 

Now, there are statements as to what are the comm 
ponents of the mixture there, statements that we have 
thorough agitation of the mixture; statements that the 
materials are so thoroughly agitated as to be finely 
subdivided in the solution in small globules. 

X-Q. 331. What is the salution? 

A. The solution, meaning kerosene holding some 
bitumen in solution. 

X-Q. 332. That is to say, the oil is broken up inf 
small globules of oil; that is right, isn’t it? 

A. Yes, then it says, “and bring said globules into | 
contact with substantially all the mineral particls 
which will by preference adhere to them.” I simply 
say——I don’t add anything to it—but I simply say that 
yor eomnot realte-e that rest without etitraiimiig aie 
and therefore air bubbles are there, which, with the 
kerosene or kerosene solution, is the film-forming mia- 
terial or effective in forming the froth. 

X-O, 333. That is to say, entraining air and keep 
ing it? 
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A. Entraining air so as to produce froth. It may 
be called beating in, just as truly as the action of the 
cone-separator is called beating in. 

X-Q. 334. Then you think that in the mixing tank 
a froth is produced? 

Ee | do. 

X-Q. 335. Now, where is that froth separated in 
this apparatus? 

A. lif the mixing tank is used as a separate feature, 
it has to pass into the separator. 

X-Q. 336. The separating tank? 

A. The separating tank. If, as Kirby says, one 
tank serves both purposes, than the froth is raised in 
the separating tank. 

X-Q. 337. I asked you about the mixing tank. Is 
the mixing tank ever used as a separating tank? 

fy No, it is not. i 

X-O. 338. Therefore the froth is never taken out 
in that mixing tank, A, according to that specification; 
that is right, isn’t it? 

A. It is not calculated to be taken out there; it is 
calculated to be taken out in the tank where we have 
shown the skimming device. 

X-Q. 339. That is tank B; that is the separating 
tank? 

fe lhat is right. 

X-Q. 340. And now, everything else which you 
have described as supplementary takes place in that 
tank B, doesn’t it? 

A. After the conclusion of the thorough agitation, 
| whether that takes place in one tank or the other. 


3718 Minerals Separation, Limited. et al., vs 
Saniuel PRsadienr 


_ X-Q. 341. Well, it does not take place in the mix- 
ing tank, you admit that? 

A. The second operation is not calculated to take 
place in the mixing tank. 

| X-Q. 342. And there is no description of that in 
this patent—of any separating operations taking place 
_in that mixing tank; that is true, isn’t it? 

A. That is true, yes; I have said that. 

X-Q. 343. So that whatever separation takes place 
in the apparatus shown in Fig. 1, takes place in the 
separating tank B, that is right, isn’t it? 

MA. Thi sO TS S 

J -Q. 344. )) Yeuethiek separating tank B would have 
_the streams of oil flowing in—in that we have streams 
af oil flowing into the pulp; that is one of the things 
that is described? 

A. I don’t quite understand what you mean there. 

X-Q. 345. J am taking the words of the specifica- 
tion. 

A. What do you mean when you refer to streams 
af oil? 

X-Q. 346. The language of the specification is ‘fine 
streams of the solution,” page 1, lines 84 and 85. 

A. That is in the second step. 

X-Q. 347. I am talking about the separation in the 
separating tank B. 

A. That is the senaration: that is supplement’. Ti 
you will read the paragraph beginning “Second” we 
have this stated clearly: “In allowing the hydro- 
carbon coated particles to flow to the surface of the 
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mass.” ‘That is his separation; ‘‘and in rendering this 
separation substantially complete by a second step.” 

X-Q. 348. Rendering that separation substantially 
complete? 

A. “By gently agitating the mass and injectine gas 
into the same, and preferably also discharging into the 
mass fine streams of the solution.” That is the sec- 
ondary step. It is not any part of the step which 
forms the froth, and the froth has already floated to 
the surface before that is started. That is the clear 
meaning of these words. 

X-Q. 349. That is to say, what you call the primary 
step and what you call the secondary step Se 3) 
in the separating tanks, (don’ t they? 

A. The froth is entirely separated there in tank B; 
you are correct about that. 

X-Q. 350. Now, in this tank B we have first the 
material, which has been agitated in tank A, and that 
is the material and all of the material which flows into 
the tank B; that is right? 

A. That is right, just as it flows off into a spitz- 
kasten. 

X-Q. 351. Now, in tank B we have fine streams of 
the solution or oil discharged at the bottom of the 
tank, have we not? 

ee ltemiay be done. 

X-Q. 352. It is so described, is it not? 

A. It says it may be done: “By injecting eas into 
the same, and preferably also discharging into the 
mass fine streams of the solution.” That is one of the 
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supplemental steps, just as the discharging of the gas 
is, and it may be done. It is not prescribed as a neces- 
sary feature, but I suppose he considers it an advan- 
tageous matter. 

X-Q. 353. In the description of the operationme: 
this apparatus shown in the Fig. 1, this is said, is it 
not: “That the hvdro-carbon liquid is delivered 
through small pipes parallel with the side hollow arms 
through outlet 25—25.” That is the description, is it 
not? 

A. I must connect that up first. That is correctly 
stated as to what takes place when the hydro-carbon 
liquid is used in that way, “preferably discharged in 
fine streams” as part of the second step. 

xe) 354. But it does not say here that you do it 
preferably; it says in this part of the description that 
you do it, isn’t that right? 

A. There is no question here—no qualification 
here; it just says that it is delivered in that way. 

X-Q. 355. And it is true, is it not, also that “gas is 
injected into the pulp in the separating vessel B.” 
That is true,.is it not? 

A. That iscorrect. “Injecting gacmiite the same am 
found on page 1. | 

X-Q. 356. And that is accomplished through air 
jets in the rotatine stirring plow, is it not? 

A. We have figured in Figure 1 the same form of 
rotating apparatus which is operated at two different 
stages of the operation, and operated at different rates 
of speed and for different purposes. The operation in 
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the first, or mixing tank—or if you perform that oper- 
ation first in the separating tank and make one tank 
to function for both, that operation—that is not in- 
volved in the injecting of thé air in the way that is 
now mentioned; that only comes in when the rotating 
apparatus is slowly rotated in the second step, and for 
the purpose of yielding small rising bubbles of air 
which will carry out of the gangue the mineral which 
was not raised in the froth in the first step. That is 
clearly shown. 

X-Q. 357. And your first step and your second step 
are completed in the same vessel, is that right? 

A. They may be; not necessarily—oh, yes, they are 
both completed in the same vessel, you are right. 

X-Q. 358. Of course I have in mind, as you have 
repeatedly said that it is described in this specification 
as a modified instruction that you can do everything 
in this second vessel; that is true? 

A. That is true; it says that that can be done. That 
is stated on page 3 of the patentaalimest!5. “This 
separate tank for performing the mixing operation is 
not necessary for my process, although it is preferable 
in some cases; as where a continuity of discharge is 
desired. The mixing may be done just as well in the 
separating tank, which can then be termed the mixing 
and separating tank, all in one. It is merely necessary 
to rotate the agitating apparatus rapidly when mixing” 
—and that is when I say the froth is formed—‘‘and 
rotate slowly when the separation is being made.” 
There are two different stages and two results. 
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X-Q. 359. And one separation? 
A. One final separation, yes. 


X-Q. 360. One operation of separation? 

A. No, I don’t say that: there is one final sepa 
tion. I have already called attention to the fact that 
on page l, lines 79 and 80, we have a clear statement 
that the hydro-carbon coated particles float to the sur- 
face of the mass, and then we render this separation 
more complete—I think I am justified in saying that 
the separation is there indicated as well as later. 

X-Q. 361. Prt it says “in rendering this sepa 
tion” does it not? 

A. Well, it means the separation of the minerals, 
yes. 

X-Q. 362. Now, as a matter of fact your theory 
tacks on the first part of the second step to the Tim 
step, in reading those two paragraphs page 1, com 
mencing line 68 and ending line 87; that is true, iam 
not? 

A. That gives the first and second steps, those two 
paragraphs. 

X-Q. 363. And you tack on the first part of Me 
second paragraph as the tail end of the first para- 
graph, don’t you? 

A. We can not connect the two except by stating 
what you have to start with on the second. 

X-Q. 364. Don’t you tack those two together as the 
first step of the process? 

A. I use these first two lines of the second para- 
graph as referring to the results of the first step. 
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PO, 365. Then they are not the first step, but 
only the result of the first step. Have we advanced 
that far? 

A. Yes, they are the result of the first step. 

X-Q. 366. What you regard as the result of the 
first step? 

Be = eS. 

X-Q. 367. In that second step we have the result of 
the first step, and we have the other things which yo8 
call supplemental? 

pm That is right. 

X-Q. 368. And those — all go on together? 

A. They all finish together. 

X-Q. 369. And the things that you call supple 
mental are in operation at the same time; it is a com 
tinuous operation, is it not, as described here? 

A. Oh, you are—you can not talk about the frst 
step and the second step as being in operation at the 
Same time. ‘There is a sequence, of course. 

X-Q). 370. This is a continuous operation, is it not, 
as described? 

A. He says if vou use the mixing tank and separa- 
tion tank, that you can make the operation continuous; 
otherwise not. ae ee 

P-O. 371. The ne that this apparatus 
may be used continuously? 

A. If you use the two tanks. 

BO. 372. Well, J am referring now to tank 1. 

™ Yes, that can be made continuous; that is what 
the patentee says. 
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X-Q. 373. Now, we will operate it continuously. In 
tank A we have agitation? 

a es: 

X-Q. 374. Or mixing, and nothing else; that is all, 
isn’t it? 

A. With its results. — 

X-Q, 375. We have in that tank— 

A. That is the only operation, agitation. 

X-Q. 376. In tank B we have separation, have we 
not? 

A. We have first of all a supplementary operation 
for the raising of additional matter, which we stir up, 
and the separation of that is the final separation. 

X-Q. 377. In tank B we have separation; that is 
the separating tank? 

A. The ultimate separation. 

X-Q. 378. That separation is going on continuous- 
ly, isn’t it? 

A. Apparently. 

X-Q. 379. And in that continuous operation of 
separation we have the rising of the hydro-carbon coat- 
ed particles to the surface and the assistance of this 
hydro-carbon coated particles by the streams of air and 
streams of oil flowing in at the bottom from the gently 
rotating agitator arms, isn’t that right? 

A. That is right, and not as a second operation con- 
tinuously, but the results of the first operation are 
passing in, and therefore it is a reinforcing step as I 
consider it, so that we have the flow passing in and 
constituting the important operation as I have ob- 
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served in practising this—the major portion of the 
operation, and then this causes the rising of the addi- 
| tional entrapped material, which adds to the amount of 
the floated material, and they together are skimmed 
off. 

X-Q. 380. So you call it a secondary operation be- 
cause it assists the rising of the hydro-carbon coated 
|particles to the surface. 

A. It brings those up which are entrapped. It has 
| nothing to do with what has been done in the first 
tank, 

| X-Q. 381. It assists the flotation? 

A. It assists the ultimate results, some. 

mee so2. It does it at the same time; it is a con- 
tinuous operation? 

A. It can be made continuous according to the 
author. 

X-Q. 383. Well, we have taken it as detailed here, 
Jand it is continuous? 

i Yes. 

X-Q. 384. You call it secondary, although it takes 
place in the same vessel and-at the same time, is that 
right? 

A. Now, Mr. Williams, you are going back to the 
same vessel; [ have been talking about two vessels, and 
so have you just now. 

BO. 385. The separation is what I am talking of. 

A. (Laughing.) There is a result from the work 
of the first vessel which is being passed into the sec- 
ond vessel. which is being supplemented, I say, bv 


’ 
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work done in the second vessel, and that work done in 
the second vessel is what I speak of when I refer to 
the introduction of air and streams of liquid; that is 
working in connection with a slow rotation. The oth- 
er operation is distinct from that operation, and takes 
place in a distinct vessel; it precedes it in the order of 
sequence, and the sum total of the two gives the ulti- 
mate froth which is taken off by the skimming bar. 
X-Q. 386. Although they take place in the same 
vessel at the same time? 
No, Pdonteree tort 
X-Q. 387. They take place in the same vessel, dont 
they? | ; 
A. They can, but if so there would be two acts; | 
they would be discontinuous in that case. . 


X-Q. 388. You say they can take place in the same ( 
; 


vessel ? 

A. That is what the author says. 
X-QO. 389. There is not a word of description of im 
separation taking place in any other vessel than the 7 

separating tank B? 

A. I have said that the ultimate separation takes 
place in B, yes. . 

X-Q. 390. And the separation which takes place im) 
B is a separation by buoyancy, suppose we say. 

A. We only get the froth after it has been first sub | 
jected to agitation. There is no froth separated, but § 
there is the potential froth of the agitated mixture, of 
course. 

X-O. 391. And it is not separated in that vessel? 


/ 
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A. It does not separate in that vessel. 

mee o2, Therefore, if we are to attempt to re- 
peat the Kirby operation we must have in one vessel a 
separation by the buoyancy of something, assisted by 
streams of air and streams of oil; that is right, isn’t it? 

A. If you want to carry through the Kirby opera- 
tion in full detail as described in the patent you have 
to dO as | say. If you want to prove that the Kirby 
first step produces a froth, you do not need to trouble 
yourself about the supplemental steps. 

X-O. 393. You don’t need to assist it? 

fe you don’t need to assist it. 

X-Q. 394. Your froth is not in need of assistance, 
is it? 

ee it is not in need of assistance; we had it here 
produced excellently in the square jar. 

Ree WITNESS: Mr. Williams, may I still furth- 
er state my proposition about the two steps, a moment? 

meee WILLIAMS: Yes. 

A. I would like to call your attention to the para- 
@rarh besinning Ine 95 on page 1 of this Kirby patent. 
“It is thought that the use of a gas—-of this gas as- 
Sists in the flotation of the coated particles as set forth 
in the description of the second step of the process as 
@escribed.” J think that gives us abundant justifica- 
tion for stating as I say that there was a supplemental 
step which involved this introduction of a gas in the 
bottom of the separator vessel. 

X-Q. 395. Well, we will have to go back to this 
paragraph commencing on page 1, on line 68. Now, 
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we have here four paragraphs, and each paragraph 


sets forth a step, does it not? 

A. There are four paragraphs which set forth con- 
secutive steps, as I see it. 

X-Q. 396. Now, in the first step and in fact the 
paragraphs are introduced by the statement that, ‘The 
process consists in the following steps’—in the first 
step we have agitation and whatever happened during 
agitation? That is right? 

A. That is right. 

X-Q. 397. In the second step we have separation of 
the metal or the mineral from the gangue and what- 
ever happens during that separation, that is the second 
step, isn’t it? 

A. Yes, but in that second paragraph there are two 
steps, and as I said the first and second line of that 
paragraph connect with the first paragraph because 
that expresses the result of it and then you go on to 
state the details of the second step. 

X-Q, 398. Well, now, isn’t it reasonable and logical 
that a second step, to wit, separation, would be de- 
scribed as a second step even if it were the result of 
the first step, to-wit, agitation? That is logical, is it 
not? 

A. Yes, but I have frequently just seen this way of 
statement—have frequently seen just this very thing 
in connection with the step of a patent, by connee@ 
ing it with that which preceded it, and that is what 
was done here. 

X-Q. 399. The second step of the Kirby protesg 
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as described is separation. That is true, is it not? 

A. The second step is— 

X-Q. 400. Separation? 

A. Is the supplementary treatment for rendering 
separation substantially complete, it ts not separation 
as expressed under the conditions as stated. 

X-Q. 401. Well, where do you put the separation 
which occurs from allowing the hydrocarbon coated 
particles to float to the surface of the mass? 

A. Now, if you will analyze the last sentence of the 
second paragraph wherein the separation is compared, 
that indicates that there are parts of the separation 
which are to be taken together before completion. Now 
we have the first part of the separation stated and the 
Besmit of Step one. In the first and second lines they 
state how this separation is substantially completed or 
made more effective by doing something else. That is 
step two, and then the last sentence says when the 
separation is completed—something they do by agita- 
tion and they do by the injection of air—then the float- 
ing hydrocarbon concentrate is removed for subse- 
@uent treatment. Now, we are ready to take it off by 
the skimmer. 

A). 402. Now, we are ready for the third step of 
the process? 

A. The third step comes in, yes. 

X-Q. 403. The second step is separation? 

A. In the several stages as described. 

X-Q. 404. In that one vessel, separation? 

A. Separation is the ultimate result in the second 
vessel. 
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X-Q. 405. And when the apparatus is operated con- 
tinuously that separation produces a float on the sur- 
face of that vessel, doesn’t it? 

A. The float is the final result of the separation 
which is here described in its several parts. 

X-Q. 406. Weil, does Kirby describe that flotation 
as occurring in several steps, or does he describe it as 
a continuous operation, as one continuous thing? 
Which is it? 

A. He certainly gives the several steps whether you 
secure them one following the other, or whether it is 
discontinuous because he says if you want a continu 
ous operation you use the mixer and the separator ves- 
Celat egACo it all in one vessel. 

X-Q. 407. Now, we will do it in one vessel. 

A. If you will just notice the line beginning 114 on 
page 3: “This separate tank for performing the mix- 
ing operation is not necessary for my process, although 
it is preferable in some cases and where a continuous 
discharge is desired,’ and what is the antithesis of 
that? 

X-Q. 408. You read that over before? 

A. I know. What is the antithesis of that? 

X-Q. 409. I am not answering your questions, doc- 
tor. Please answer mine. 

A. Iwas just trying to argue.. 

X-Q. 410. We will come to the intermittent opera- 
tion. I have been trying to get you to make a picture 
of the continuous. Now we will come to intermittent 
operation. Now, in the intermittent operation what is 


the first step that takes place? 


P. 3730, L. 15, insert “ don’t wish to make it contin 
operation, then you can ” after “ you ” 
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A. The intermittent operation would take place by 
doing everything in one vessel. 

X-Q. 411. And what is the first step? 

A. The first step is a rapid rotation. 

X-Q. 412. What is the second step? 

A. The second step, following the stopping of the 
rapid rotation giving time for the 1esult of it, was 
that you slowly agitate so as to supplement the result 
of the rapid agitation. 

X-Q. 413. Where do you find in this specification 
that he gives time for results? 

A. I will tell you. “The mixing may be performed 
just as well in a separate tank’”—page 3 near the bot- 
tom—which may then be termed the mixing in the 
separate tank. Now, it stands to reason that you can’t 
do both at the same time. Therefore you rotate it 
rapidly at first and then rotate it slowly when the 
separation is then made. That means that the ultimate 
result called the separation is being made or in other 
words is being supplemented or completed by this slow 
rising of air bubbles. Then it is slow rotation and the 
separation is done by the skimming off. 

X-Q. 414. Do you find in these specifications any 
statement that any aeration results from that rapid 
agitation? 

A. Not by name. 

X-Q. 415. And the only aeration that you find de- 
scribed there is an aeration which takes place during 
the gentle agitation by letting in streams of air at the 
bottom. That is right, isn’t it? 
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A. That is described as the releasing of particles 
by air bubbles, which you would call aeration probably, 
but it is not in the sense in which I used the word aera- 
Holm ait first. 

X-Q. 416. Now, the purpose of the injection of the 
gas is described in the specification, is it not? The 


purpose of the injection of air at the bottom of the 
separating tank is described in this specification, is it 


not? 
A. That is described particularly at the bottom of 
page 412, first column. 
X-Q. 417. Give the page of the specification? 
A. Page 2 of the patent, beginning with lines= 
well, I will begin in order to include the whole opera-} 
tion, with line 53: “Some of the hydrocarbon coated) 


particles will float to the surface without assistance; 
but a considerable quantity of such particles will not 
be sufficiently buoyant and some of such particles and 
some giobules of the mixture would be trapped in the 
sands.” That is the whole object of the second stepj 
of the operation. 
X-O. 418. “Globules of the mixture” means glob’ 
ules of oil, doesn’t it? 
A. Undoubtedly, but it also include air bubbles, 
must do so, asa result of what we have already done. 
“In order to recover this less buoyant material to-) 
gether with the globules of the mixture, the mass which 
tends to settle is slowly lifted and turned over, to lib- 
erate the coated particles and the globules, and at the’ 
same time a gas, preferably air, is blown into the mass 
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preferably near the bottom thereof.” Now, then, fol- 
lows his description of just what the oil bubbles do in 
that second step. They bring up the additional par- 
ficles. But we have third steps as particularly clearly 
represented on page 1, beginning there at line 95, the 
fact that this injection of gas is a mere feature, not the 
main result: “It is thought that a use of a gas to as- 
sist 11 the flotation of the coated particles—” 

X-QO. 419. Then it says, does it not, “that the em- 
ployment of a gas in the manner stated brings in a 
more powerful floating agency than anything before 
used, which results in the recovery of this floured oil 
together with numerous coated particles which would 
not otherwise be floated.” That is a statement of the 
specifications, is it not? 

A. That, connected with what immediately pro- 
ceeds it; that connected with his talk ahout the use of 
his gas step in connection with viscous oils. 

X-Q. 420. That is to say, the Elmore process? 

A. Yes, that is the Elmore process. That does not 
refer to this process. 

X-O. 421. Now, doesn’t he say at page 2, line 54: 
Sie injection of a gas, preferably air, into the mass 
Which is the chief novel characteristic of the second 
step of the process, assists in the flotation efthesee- 
Gnd _sten—et—treprecess,assists jn-the-ftotation of the 
hydrocarbon coated particle.” He says that: he sivs 
it is the chief novel charreteristic of the second step 
| Of his nrocess, daes he not? 

A. What is the line? 
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X-Q. 422. Line 54, I guess that is it, 54? 

A. Yes, I see it. 

X-Q. 423. He says that is the chief novel character- 
istic of the second step wf the process, doesn’t he? 

A. Yes, of the second step of the process, ands 
sists in the flotation. oe 

X-Q. 424. And then when he used “some of the 
hydrocarbon-coated particles will float to the surface 
without assistance” you read that as meaning some of 
the hydrocarbon-coated particles to which air bubbles 
have been attached, did you? 

A. I did because they are the hydrocarbon particles 
which already have been taken care of by the first 
rapid agitation. 

X-Q. 425. Now, when you read a description of 
this float which was taken off in the second vessel, 
there was one part of that description that you did not 
read. That commences on page 3, line 55: ‘The 
floating concentrates are carried mainly at the lower 
surface by the hydrocarbon layer where it is;Contact 
with the water.” Now, isn’t that a description of an 
oil buoyancy float, by its principal characteristic? 

A. I have given that clause a great deal of thought 
and I have turned farther over to where the same form 
of statement appears a little fuller on the next page, on 
page 4 of the patent, where it Saysiim line 20.5) iMeer 
of the concentrates hang near the contact between the 
hydro-carbon and water, and as this contact surface 
becomes over-loaded with concentrates, some of them 
sink to the bottom of the tank.” I think that describes 
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\hat we have seen in looking at that square glass cell. 
It is always observable that there was a gradual drip- 
ping away, that drapping away takes place in the case 
of the air froths quite as obviously as in the case of the 
overloading of the Elmore solid oil layer. I don’t 
think, from the whole description, that that is neces- 
sarily any indication that he had a meaning there of a 
solid mass of oil or laver of oil when he spoke about 
the hydrocarbon layer. “Hydrocarbon layer” there 
means the layer which is just above the water. Now, 
in my opinion, and I think I am justified in that by 
studying the matter—in my opinion that hydrocarbon 
layer there referred to is now an aerated layer from 
which mineral will slowly drop, and this is there re- 
ferred to. I cannot connect it with the idea of an EI- 
more bulk oil result simply because I cannot take the 
Kirby process and forget the violent agitation. If you 
could, if you could forget the vio'ent agitation of the 
Kirby process as the first step then vou could work it 
Bear very nicely. 

X-Q. 426. So you think that the statement that the 
floating concentrates are carried mainly’at the lower 
surface of the hydrocarbon layer where it ts in contact 
with the water describes a flotation froth carrying min- 
eral particles on the bubbles? Is that right? 

el think so. 

X-Q. 427. And then this second description that 
illuminated your view, that is of something that takes 
piace in another vessel, isn’t it, afterwards? 

A. Well, I cannot say whether that is right or not. 
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Yes. And I think this second description throws light 
on it because the same feature or the same observation, 
Or the fact that there swasmamcen ain dripping away 
takes place after having spoken of the distinct break- 
ing up by a stirring apparatus of the concentrate froth. 
Now, the stirring apparatus, 42, described on page 4 
the patent, line 17, the stirring apparatus 42 has its 
arms revolving gently within this layer so as to break 
up and discharge the air bubbles, and assist the separa- 
tion. Then he goes on: “Most of the concentrates 
hang near the contact, between phe hydrocarbon and 
water, and as this cata Quadaete overloaded 
with concentrates, some of them sink to the bottom of 
the tank.’>-That is after all the separation is com- 
pleted, after the so-called skimming has been done, 
after the concentrates have been washed by passing 
over water which is moving, in motion, and after that 
it is desired to break up the concentrate. Now, he 
stirs them gently to break them up. And, as [ under- 
stand, most of the concentrates hang near the contact 
of this froth layer. 

X-Q. 428. Oil and water? He don’t say “froth 
laver,”’ he says oil and water? 

A. No, I mean out where he commenced there, in 
test; oth layer, 

X-Q. 429. You don’t think it is a froth still there? 

A. T think the froth has not been completely broken 
up and T will call vour attention to line 31: “The con- 
centrates which fall to the bottom of the tank, accom- 
panied by the hydrocarbon which adheres to them, are 
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drawn off in a thick condition.” I consider that an 
illustration of a frothy mixture; the concentrate is in 
a thick condition. 

X-Q. 430. Read a little further, the two streams— 
Commence at line 37: “Che twomstreams, one of 
hydrocarbon and concentrate, the other mainly of wat- 
er and concentrate, may either be filtered in separate 
apparatus or united and put through the same appara- 
tus, as is found most convenient.” Now, what are those 
two streams? 

A. ‘Well, one is the stream of hydrocarbon, dis- 
tinguished from that which is here described by the ex- 
pression “hydrocarbon and concentrates,” and the oth- 
er is the stream of water into which some of the broken 
down froth has gone, some mineral matter, because the 
breaking down of the concentrates has been described. 
And yet, after that description of the breaking down 
of the concentrates they are described as in a thick con- 
dition. 

PO 4519) 5s a matter of fact, imptins yesse) “C” 
there is a separation, is there not, into two streams, 
one of which is a stream containing a great deal of 
oil and the other of which is a stream containing a 
little oil and water? Is that right? 

A. There has been by this time a breaking down 
and the oil and the water form these two streams, but 
the description in line 37 to which you called my at- 
tention, still illustrates the fact that the concentrates 
are present carried along in the hydrocarbon layer. 
There is a hydrocarbon layer now because the froth 
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has been broken down very largely and I remember 
Kirby used a large amount of oil. With an amount of 
oil varying from 25 to 75 percent it is undoubtedly 
true that when you break down the concentrated layer 
you would have free oil showing. : 

X-Q. 432. And you think that that slowly rotating 
stirring apparatus 42 brings up the froth; is that your 
idea? And the froth—the metal immediately goes to 
the bottom? 

A. It is stated there to be for the purpose of dis- 
charging the air bubbles. That means breaking up the 
froth. 

X-Q. 433. Did you ever see an Elmore float with 
air bubbles in it? 

A. I have seen layers of oil with imperfect froth- 
ing conditions and a few bubbles of gas in it. 

X-Q. 434. Do you call that an imperfect frothing 
condition, an Elmore oil buoyancy layer with a few 
bubbles in it acting like pores in a cork? 

A. I do not know where you draw the dividin 
line. I said “imperfect froth’ meaning that the oil 
was in large excess.. 

X-Q. 435. What is the next step from the Elmore 
oil buoyancy layer with a few air bubbles, is it up 
ward or downward? 

A. That is just as expressed in the experi 
about which we were talking. 

X-Q. 436. What is the next step? Tell me. Wha 
is the condition that you get? | 

A. You just want me to describe it? 
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pe). 437. Yes. 

A. That is shown in the experiment in which we 
fook 25 per cent of kerosene oil, and first tried the 
Elmore effect and got quite a little flouring, quite an 
amount of flouring. The same mixtuie, without any 
change whatever, was vioiently agitated and the whole 
| of it was changed into the aerated froth, so that we 

changed from one step to the other. 
| X-Q. 438. Is there an emulsion step in between, 
oil emulsion step in between? 

A. I wouldn’t call it so. I would call it an air 
| froth. 
X-Q. 439. Is there an oil froth in between? 

A. I don’t understand the distinction between oil 
} treth and air froth. 

X-Q. 440. And you do not recognize the emulsion 
condition as between the froth and the solid oil? 

A. Well, an emulsion of air and oil I call a froth. 
An emulsion in the pure sense of the word means the 
commingling of two different immiscible liquids, as in 
the case of oil and water which, in the presence of cer- 
tain emulsifying agents can be so thoroughly sub- 
divided that they will not subdivide into layers. That 
iS What we call an emulsion proper. 

X-Q. 441. That is a pure emulsion? 

A. We have a so-called emulsion by soap and other 
|emulsifiers and other emulsifying agents, as I say 
|we have a so-called emulsion by soap aud—water and 
| other emulsifying agents, but to call a mixture of air 


jand oil an emulsion is not quite accurate. 
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X-Q. 442. Is it possible to have a floating emul- 
sion? 

/ A. Well, I don’t know. I suppose there are cir- 
cumstances under which you could get an emulsion 
floating on some other liquid. 

X-Q. 443. Is cream a. floating emulsion? 

A. Cream is a floating emulsion. 

X-Q. 444. What is the condition of that floating 
emulsion; what is it made up of? 

A. It is made up of the butter fat thoroughly 
emulsified with the solution of the soluble components 
of the milk, and kept in emulsion because of the pres- 
ence of certain protein material which is in the milk. 

X-Q. 445.> What is the condition of the butter fat 
in the cream? You say “thoroughly emulsified; but 
just describe it so that the court can get a picture 
of it? 

A. I haven’t studied it strictly or under a micro- 
scope so I can’t answer that question from that point 
of view. I would say that the butter fat was thor- 
oughly emulsified in very finely subdivided conditions 
through the soluble portions of the milk and if you 
can bring about a coagulation of the butter fat then 
you begin to break up the emulsion and you get the 
formation of a more or less clotted condition which 
ultimately gives us the butter separation. 

X-QO. 446. Now, the emulsion condition is a condi- 
tion which the oil or fat is $8¢divided into very fine 
particles commingled in a liquid in that emulsion con- 
dition? 
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A. IJ don’t want to pose as an authority on emiul- 
sions as some other person could, but these are some 
of the conditions of an emulsion in the case of a cream. 

X-Q. 447. And I suppose you are aware that it is 
possible to so treat muk that the butter fat globules 
will be broken up into such fine particles and the emul- 
sion will be so fine that there will be no separation into 
cream. I presume you are aware of that, are you 
not? 

A. I know that it can be held up for a period of 
time. | 

X-(). 448. That is the condition of homotgenized 
cream, you know that? 

a SECS, 

X-Q. 449. Don’t you know that can be held up in- 
definitely by dividing that up into particles of one 
micron? 

A. I am not prepared to say. I don’t know. 

X-Q. 450. In an air froth or an oil froth, what- 
ever you care to call it, containing metalliferous nin- 
eral particles, are the metalliferous mineral particles 
carried in the lower layer in contact with the water? 

A. They are distributed over the whole surface of 
the film which comprises the froth, but in passing 
there—but on standing there is very frequent separa- 
tion from a froth which at first was well defined, with 
sharp lines, but on standing, just the dropping away 
that may be the breaking up of some of these air 
cells and depositing their load. 
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X-Q. 451. That is in fact due to the breaking of bt 
bles, isi t it? 

A. That disintegration in some cases—I doi 
know that I have studied the problem of that digi 
tegration to see just what are the conditions most { 
vorable for it—but I have observed it frequently. 

X-Q. 452. But in a true mineral froth, so longa 
maintains its stability, the metalliferous mineral pz 
ticles are distributed all through the froth in the st 
face of the bubbles? That is right? 

A. On the surface of the air cells, yes, sir 

X-Q. 453. Now, it is a fact, is it not, that the Km 
specification enlarges upon the use of a thin hydr 
carbon liquid in place of the thick viscid oils used | 
other inventors, as one of the most important featur 
of his invention. I refer to page 4, commencing wi 
line 52 of his specification. 

A. He says, in line 52, that the advantage of € 
thin hydro-carbon oil in place of the thick viscid ¢ 
used by other inventors is for one particular reaso 
He states that the use of the thin oil makes filtrati 
comparatively easy and permits cheaper methods thi 
the centrifugal machine and the filter process. FE 
contemplates a large amount of oil, rrom 25 to 75 p 
cent., and he did not desire to have all of that@ 
burned up with the concentrate in the end. Hew 
sired, and in that way he contemplated a recovery | 
the oil ultimately, and filtration is the method he refe 
to, and with a thin oil it is obvious that filtration 
more easily practised than with viscid oil, and do 
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vay with the necessity of using centrifugals. That is 
e feature described in the California Journal Tech- 
logy as part of the Elmore improved process. 

X-O. 454. And he also speaks of the advantage of 
ing able to separate practically all the oil by distil- 
tion? 

A. Incase of the addition of distillable oil, that is 
e tlicory. 

X-O. 455. That is the fourth step of his process, re- 
rred to on page 1? 


Pe Yes. 
X-Q. 456. The third step being filtration? 
fe Ycs. 
X-Q. 457. The fourth step is distillation? 
Be Yes. 


K-Q. 458. Have you ever seen the Kirby process in 
eration as described in the specification, with the 
nployment of everything that is described in the first 
mand the second step, as there described on page 1 
the specification? 

fe have never seen the carrying out of the sec- 
id step by skimming off with the skimming bar; I 
ve never seen that practised. I have only practised 
id witnessed the operation of the Kirby process in- 
far as it was desirable to settle the question as to 
hat was the result of the Kirby process carried 
rough the first step to see what the result of that 
as. The supplemental step I never practised. 

Bo) 409. | asked you if you had ever seen carried 
it everything that is described in the first and second 
lragraphs, the first and second steps. 
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A. Not in the second paragraph, no, I have no 

X-Q. 460. Did you see that done at the Mian 
trial in your presence by the plaintiff? 

A. I did not see the Kirby process illustratedm 
that way at all. 

. X-Q. 461. Did you see the Kirby apparatus opet 
aced? 

A. I don’t recall that I saw that process of skin 
ming. : 

X-Q. 462. Well, 1f your recollection was complet 
you would remember that there was a slowly rotatin 
skimming bar at the top, which pushed the flowin 
laver of hydro-carbon, floating particles with a few ai 
bubbles in it, and that they were collected. Don’t yo 
remember that now? 

Bo) don't recallvihe experiment 0, 

X-Q. 463. And it was repeated in the Circuit Cout 
of Appeals in Philadeiphia, wasn’t it, and you wer 
tiene: 

A. I didn’t see it. 

X-Q. 464. You said today that the Wolfe paten 
which appears in complainant’s record in the Hyd 
case, Vol. 3 page 966, discloses an operation whic 
necessarily produces a froth, is that right? 

A. I said that the operation of what Wolfe dé 
scribes as the rotating turbine, which is otherwise de 
scribed as the Johnson mixer would necessarily pre 
duce a froth if rotated with a flowing ore pulp an 
the oil under the conditions that are shown. 

X-Q. 465. That is to say that the sulpho-chlorinat 
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oil used as it is described in that patent, would over- 
yw as a froth; is that your understanding of the dis- 
sure of that patent? 

m. That disclosure of .that patent is that the sul- 
o-chlorinated oil, as stated in line 68 and following 
page one—the sulpho-chlorinated oil adhering to the 
ineral of the ore, floats. Now, that follows after we 
we had the rapid rotation of what he calls the turbine 
feelin the mixture of ore and pulp. I have never 
perimented myself with the sulpho-chlorinated oil, 
erefore [ aim only judging by my belief of what it is 
r, and what purpose it would accomplish. I am also 
renethened in that belief by the testimony of Mr. 
iman that he thought they were efficient baffles, and 
at the Johnson mixer was capable of acting as a 
ibstitute in the same way as the Gabbett cone mixer, 
id then about the description here in the patent of 
circulation, set up in the vessei, I believe that we 
we there a vortex motion which would of course 
‘velop aeration as the result of the rapid rotation. 
X-Q. 466. But I asked what would happen in this 
acess, 

A. i dont know what suipho-chlorinated oil is,— 
good oil, or what type of oil it is from any personal 
10ow ledge. 

X-Q. 467. You don’t know what happens in that 
rocess ? 

A. Not from personal knowledge. 

X-Q. 408. Now referring to the testimony of Dr. 
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Liebmann in the Hyde suit at page 557 volume 2 of 
complainant’s record, 

A. I have that. 

X-Q. 469. You quoted that, as I understand it, as 
a description of a normal Froment operation. You cer- 
tainly applied it to what you regarded as a normal 
Froment operation, did you not? 

A. It is a description cGiea testetibe: experimen 
carried out by Dr. Liebmann, and what his propor- 
tions were does not appear clearly. He said, “the 
amount of carbonic acid which could have been evolved 
was so small that it would have been dissolved in the 
water which was present.” That was my quotation. I 
quoted that tovcall attention to the fact that Dr. Lieb- 
mann, as well as myself, recognized what a moderate 
amount of carbonic acid would be absorbed, and unless 
there was a very large evolution of carbonic acid and 
very expeditiously, that we had to consider only the 
gas which was not dissolved, the excess, in determin- 
ing how much it would contribute to the air mixture 
which would form the bubbles. 

X-Q. 470. Do you know whether or not that was 
a description of a normal Froment operation? 

A. I think that he presents that as an illustra- 
tion of what Dr. Baee“had done in connection with 
the Froment patent, and he claims that there was an 
insufficiency of oil in answer to cross question 59. 

X-Q. 471. He also said, did he not, that there was 
a total insufficiency of sulphuric acid—for the purpose 
of assisting your determination of this matter, if you 
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will turn to page 555, you will see that this commences 
with the reference to a certain paragraph in question 
34. Do you see that? 

EX: NCS. 

X-Q. 472. Now, if you will turn to page 475 you 
will see that the paragraph which is following the last 
paragraph on page 475—You will see that that is the 
same paragraph; “I took 10 grams of defendant’s ore 
which had been crushed to an 8) mesh, mixed with 30 
c.c. of water, and added thereto .036 grams of sul- 
phuric acid (which I had to dilute in order to be able 
to convey it into the test tube) and 1 drop of cotton- 
ccamol, © Uiatis thesdescription of the experiment. 

A. Yes, but does that description give you the 
amount of calcite? 

X-Q. 473. If you will follow it up— 

A. Because the suiphuric acid and the calcite are 
the two things that react. 

X-Q. 474. If you wiil turn to defendant’s record 
page 165 you will see on the preceding pages the ref- 
erence to Dr. RS experiment, and you will find that 
Dr. Bafs Was carrying on Froment, not only with 
insufficient sulphuric acid, but without putting in any 
calcite. 

A. Oh, I see. Well, I can not understand that 
thit experiment was normal, if the calcite was omit- 
ted, because the whole feature of my illustration of 
Froment was to follow Froment’s example as given in 
his Italian patent, in which there was 1 gram of cal- 
eieetorecvery 10 prams of ore, and 2 drops of sul- 
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phuric acid. Now, I calculated that that 2 drops of 
sulphuric acid could not decompose more than a frac- 
tion—more than one-quarter at.the outside, of the cal- 
cite, and under those circumstances the total amount 
‘of carbonic acid gas which could be gotten, without 
reference to this dissolved in the water, as not more 
than half of the contents of the tube, and I called at- 
tention to Dr. Liebmann’s statement there as to the 
solubility of the carbon dioxide in the water when a 
moderate amount was produced, as backing up and 
substantiating my view that the carbonic acid would not 
play a very large part, and under the increased pres- 
sure which for a moment exists when the tube is 
closed and’ shaken, you have much more than one at- 
mosphere, ‘and I do not believe that that amount of 
carbonic acid would do more than start the reaction. 
In the experiment which I carried out, with very vio- 
lent agitation for a few moments, there was not a 
great deal of excess pressure developed at the cork. 

Now, these operations to which you refer, when you 
referred to that testimony of Dr. Liebmann, are rep- 
resentations in the test tube proportions of these ex- 
periments described by Dr. Butas, and also to repeat 
the Froment British patent? 

Ee Yes, 

X-Q. 475. And in those experiments he took Black 
Rock ore: tre did not put any ealeite wand he t-ecwone 
cubic centimeter of sulphuric acid to 492 grams of ore, 
and 1700 c.c. of water. Now, thatmas not a) Froment 
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A. Well, I could not say that it was; I would have 
roucaicnlate it out™ 

X-Q. 476. And you will agree that Dr. Liebmann 
thought that any carbon dioxide that would be pro- 
duced under those circumstances would be dissolved in 
the water and therefore useless in the process, would 
you not? 

pweelites! ceo: silphuric acid wouldmavestos1 
upon the manganese carbonate in the Black Rock ore, 
and apparently it was not acting enough. I would not, 


myself, at all, illustrate a—illustrate the Froment ex- 
periment that way. 

X-Q. 477. Now, referring to the British Froment 
specification and these words which I think are the 
same in the British patent as in the Italian—Froment 
savs in the British specification, page 2, commencing 
line 39: “If the limestone is in excess or readily at- 
tackable, the rapidity of the separation is so great that 
the proper pulp is forcibly projected outside the ves- 
sel.” Now, you took a proportion of sulphuric acid 
which could not, by any possibility, have decomposed 
the limestone that you used, isn’t that right? 

Pee inat 1s correct; it could notvhave decomposed 
all of the limestone. 

X-Q. 478. Froment gives a certain definite propor- 
tion of limestone, doesn’t he? 

Eemeiie tellssyon one grain tO every ten grams of 
ore, in the patent, and a few drops of sulphuric acid. 

X-Q. 479. So he gives vou a definite proportion of 
limestone, and as you read it, not enough sulphuric 
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acid to decompose your limestone, and then he tells 
you that if the limestone is in excess you will get into 
trouble; isn’t that what he says in his specification? 

A. That is what he says here, ves; only I didn’t 
eet it. 

X-Q. 489. When you made your determination with 
alive oil layers, what were the conditions as to the 
condition of the water and as to the times that you 
waited when you got your 9% for the thin layer of 
alive oil? 

A. I took a test tube such as was shown here, of 
an internal diameter of one inch, and I made the first 
trial with water at 25° centigrade, which is room tem- 
perature, and I dropped the olive oil, without previous 
warming, at the present temperature also of the room, 
from a pipette, which was graduated in tenths of a 
c.c., so I could measure fractions. At .32 of ac.c., or a 
little over three-tenths, I looked at it from the side, as 
the test tube was held up, and that gave me very dis- 
tinctly—more than a thin layer—what I would call a 
thick layer; but I looked at it from above, and I found 
that there was not a layer sufficient to cover the wa- 
ter. Therefore I passed on with the trial, and added 
additional olive oil until I reached .77, or rather more 
than two-thirds of a cc., and the layer, which was 
quite perceptibly thick at the side, was still not in com- 
plete contact. I did not jockey it at all by shaking it 
to spread it out in contact, but I tested the matter 
fairly. 
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X-Q. 481. You gave it a good deal of time, didn’t 
you? 

A. I went ahead as quickly as I could put it in, 
and I went on and added further oil, and at one c.c. of 
this olive oil, dropped in in the same way from above, 
and looked at, I had a complete covering for the wa- 
ter in this tube; in other words, the layer of oil com- 
pletely touched the glass all around. Looked at from 
the side this was more than a thin layer; it was really 
a thick layer. One c.c. of the oil figures out 8.2% 
of oil reckoned on 10 grams of ore. 

X-Q. 482. And that was the thinnest possible layer 
that you could get for a covering of the whole surface 
of the water, wasn’t it? 

A. At that temperature and in that experiment. 

X-Q. 483. Now, you said in your testimony this 
morning that you had seen a machine made according 
to the Froment description operated so as to produce 
a froth. That is right, is it not? 

P. indhe Froment machine, that isaielat. 

X-Q. 484. That is a machine made ons io) are 
Froment description? 

E66 (eS: 

X-Q. 485. Where was that? 

A. That was an experiment that was made in the 
trial at Wilmington, with the Froment machine, and is 
described in the evhibit book of that trial on pige 8388 
of that exhibit book, volume 4 of the Miami case. 

X-QO. 486. T°o vou remeinher what the recovery was 
of that operation? 
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A. The total zinc extraction by weight was 72.39. 

X-Q. 487. That was what you called the power 
driven Froment machine, wasn’t it? 

A. It is so called; it was the larger machine. There 
was a small I'roment machine. 

X-Q. 488. You had a hand machine there that was 
just like the Froment experimental apparatus, didn’t 
you? 

A. I believe there was also thamiilein in coun 

X-Q. 489. And that was operated and it produced 
a TrOr, Cin. te: 

A. Ihaven’t found a record of that. A large num- 
ber of results were given in what ts called the report 
book, but what I have taken is just those that were 
accepted in court as shown in the so called assay book. 
I have seen the small Froment machine operated in- 
dependent of that trial and assisted at the operation. 

X-Q. 490. In the operation of that hand machine 
which was a reproduction of the Froment experimental 
apparatus, don’t you remember that the first recovery 
was 2% and the second recovery was 6%? 

A. I don’t remeniber anyilnne about it. Wie 
not found the record of the results of the small ma- 
Clune. 

X-Q. 491. Turn to exhibit®record page 235, and 
there you will find the assays of those tests and the 
last one is the first Froment;.and there you will find 
that the recovery as determined by the plaintiff's as- 
sayer was 1.95, and the recovery as determined by the 
- defendant’s assayer was 2.06? 
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A. I would like to see that; I don’t follow it. 

X-Q. 492. Here is the page; volume 4. That is 
right, is it not? 

A. I see the figures which you have quoted, but 
I don’t find that; I don’t think it is in my book. 

X-Q. 493. This is the transcript— 

A. I have found it. 

MR. SCOTT: Why don’t you ask the witness a 
question so we can all hear it? 

MR. WILLIAMS: The witness was trying to find 
a reference in the book and I am trying to help him. 
Have you any objection to that? 

MR. SCOTT: Well, let the witness find it. 

X-Q. 494. Have you found in this book the figures 
to which I called your attention? 

A. Ihave found the figures; I don’t know to what 
they refer, because I can not sufficiently identify this 
experiment with anything which I ever saw. These 
figures appear in a summary of the assay of those 
tests. When those tests were made or where they 
were made or whether I was present, I don’t know. 

X-Q. 495. Now, if you will take the report book, 
you have it in your volume? 

Po = 6s. 

X-Q. 496. And turn to page 38. 

A. Report book, series C of Froment; here is the 
small Froment. 

X-Q. 497. Now, that is the description of that ex- 
periment? 

A. With the large Froment machine, yes. 
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X-Q. 498. Aren’t you able to identify what I have 
shown you as the assay of the result of that experi- 
ment; that was the first Froment experiment so de- 
scribed. And then, to refresh your memory still fur- 
ther, [ will ask you to turn to Page 236, the next page 
after the one we had, and take the bottom experiment 
there, the second Proment scrics @j9No. 6, andiaie 
other was series C, No. 6, and there the recovery ac- 
cording to our assay was 4.83, and according to the 
defendant’s assay was 5.29. Don’t you now recognize 
those as the results of that operation? 

A. I did not see that operation that I know of. As 
I understand it, the experiments which were picked out 
from the assay book and shown to the court are those 
which were recorded later—picked out from the report 
book and shown were those enumerated later under 
the name of assay book, and I did not see all those ex- 
periments, and [ am not able to say whether I saw 
either of these experiments with the kroment machine 
about which we have here the assay results. 

X-Q. 499. Now, turn to the assay book page 889 
and— 

A. Well, I see that, and I see the last paragraph 
of that page also. We have here a report of two ex- 
periments, and the statement is made at the end: 
“These tests are for observation only in the produc- 
tion of mineral froth, and the apparatus was not de- 
signed or adapted for quantitative work, hence the re- 
covery figures signify nothing.” 
~ X-Q. 500. How are those recoveries figured there. 
That is just an argument, and I want the facts. 
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A. I don’t know what they represent. 

X-Q. 501. “The extraction, based on the weights 
aud assays. of the concentrates and tailings was 
9.66%.” That is the second experiment. That was on 
page 889° 

A. That is what ® stated. 

X-Q, 502. And as to the first experiment, there- 
fore, have you any statement as to what the extrac- 
tion was. My statement was correct wasn’t it? 

A. Yes, and the explanation is given below. 

X-Q. 503. Now, those experiments that are re- 
ported in that book were made in your presence, were 
they not? 

_veviminese were mepeated in Countygtems | saw 

them. 

—  X-Q. 504. And they would not be here in this assay 
book if they were not repeated in court, would they? 

A. I guess that is right and proper. 

X-Q. 505. Now, when you testified in the Miami 
case you had a theory in explanation of flotation did 
you not? 

A. I had at that time stated that the simple se- 
lective action of the oil for the mineral as against 
gangue, and the adhesion of the oil to the mineral 
and the wetting of the gangue with water was not a 
broad enough statement, and therefore I discussed 
somewhat, as far as I knew it, the effect of surface 
tension. I was very much at a disadvantage in dis- 
cussing that, for the reason that I am not a physical 
chemist, and I have never made any experimental 
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studies or observation of surface tension phenomena, 
and therefore I only gave my view of the theory as 
representing the best information that I could obtain 
on the matter, and 1 recaliMihat Dr. Licbniamimees- 
incided with my views in his similar expression, that 
it was'the broader view of the phenomena, that is, 
that suriace tension was an important feature in de- 
termining the question of froth formation. Further 
than that I did not go. I was in the dark as to the 
complete theory in the matter, and [ remained in the 
dark until [ heard the matter discussed within very 
recent time: 

X-Q. 506. As you then explained the theory of flo- 
tation you regarded a reduction of surface tension as 
essential to flotation, did you not? 

A. As essential to the concentration in the film and 
the development of increased viscosity in the film, 
which I stated I understood was a result of this low- 
ering of the surface tension. 

X-Q. 507. And I believe you very modestly said 
that you did not regard that as a complete explana- 
tion? 

A. I certainly said so. 

X-Q. 508. You are familiar, are you not, with 
patent No. 962678, to which you referred in your di- 
rect examination and which was put in evidence, that 
being known as the solution patent. 

__A.. That was the second patent in suit in the previ- 
‘Ollsataian: 


X-O. 509. Yes. 
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A. Yes, I familiarized myself with this patent. 

X-Q. 510. In fact you made a careful study of it 
and testified about it in the Miami suit; that is true, is 
emote 

A. I testified about it at that time. 

X-Q. 511. And gave it careful study? 

ol adid. 

X-Q. 512. This patent disclosés, does it not, a 
process of concentrating ores which consist in mixing 
the powdered ore with water containing in solution a 
small quantity of a mineral frothing agent; agitating 
the mixture to form a froth, and separating the froth? 

pee enat is stated in the claim to be the process. 

X-Q. 513. That is disclosed in this patent, 1s it not? 

A. Well, when you ask my opinion about that I can 
not answer that categorically, because I would have to 
refer to the fact that mixtures containing soluble por- 
tions which are in themselves frothing agents, are 
described, as already testified to; and when I analyzed 
this patent at Wilmington I referred to the prior ref- 
erence to such soluble frothing ageiuts in the Catter- 
mole patent, cresol and phenol for instance. 

X-Q. 514. I limited the question to what this long 
document disclosed, and I read the language to sum- 
marize it. That is my question; not whether it is the 
first disclosure or whether it is a proper claim, but 
whether or not what I read to you is disclosed in that 
patent. 

MR. SCOTT: I object to that question your honor. 
It apparently has no relevancy in this case. It is ab- 
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solutely incompetent as to what some patent means 
that we have neither set up in anticipation and which 
in fact is here and which is not involved in this suit. 

THE COURT: Didnt youmimtoduce thiswiamaic 
testimony in chief? 

MR. SCOTT: Some slight reterence was made to 
it for some purpose that I have forgotten. 

THE COURT: At any rate, iiicgmam is ange 
pert. It may even go to test his knowledge. I hope 
there will not be too much of it. The objection will be 
overruled. 

A. I think this is disclosed as I stated it. 

MR. WILLIAMS: If your honor please, I have a 
few notes which I can not put my hands on at the 
moment because the witness finished earlier than I 
thought he voit 
very early in the morning. 


will finish up the cross examinauvn 


Whereupon an adjournment was taken until to- 
morrow morning, Friday, May 4th, 1917, at 10 
o'clock a. m. 


Friday, May 4th, 1917, 10 A. M. 
MR. KREMER: If your honor please, the order 


in connection with the fing of the amended and sup- 
plemental bill gave us—I think the order reads until 
Saturday in which to file thesanswer. I have the 
answer dictated, and it is practically completed; I[ 
think I will be able to file it today; however, I wanted 
to inquire as to whether or not the order included Sat- 
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urday. I have engrossed or embodied the answer to 
all -of the amendments to the complaint, so that there 
will be just one pleading in that respect and one plead- 
ing to the supplemental answer, so it really necessi- 
tated two pleadings. 

Wak COURT: Proceed with the examination. 


ike. SADTLER, 
CROSS-EXAMINATION resumed, 
By MER WILLIAMS: 


X-Q. 515. When was your attention first called to 
the California Journal of Technology; I mean, of 
course, the article therein which was introduced in 
evidence. 

A. I think it was probably about the end of 1914, 
some months before the Miami trial. 

X-Q. 516. Just before the Miami trial? 

A. Not just before, but some months before. 

X-Q, 517. You remember, of course, that it was called 
to the attention of the plaintiff just before the begin- 
ning of that trial, when we had all gathered at Wil- 
mington and were ready to start with it; that was the 
first knowledge you had of it, at the time of the trial? 

A. Well, that was not quite the first, because I had 
been told of it some little time before, and I went to 
the library in Philadelphia, of the Franklin Institute, 
and looked up the original Journal which was there 
on file, and I had photostadt copies made of it some 
little time before the trial. 
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A-Q. 518. Now, comparing the Kirby process as you 
understand it with the /roment process as you under- 
stand it, they are essentially the same in their froth 
formations, are they not? 

A. ‘they involved im botimieases the forimaneaeen 
an agitation froth by analogous devices. The condi- 
tions are considerably different in some respects 
The Froment process, as carried out on the larger 
scale and as described in the Froment description, uses 
relatively small quantities of oil, as stated in the Fro- 
ment description, 1% of oil for ore containing 3% 
of metal, 114% of oi! for ore containing 10% of 
metal and 246 of o3] for ore containing 15% of metal. 
On the other hand, in the Kirby process we have a 
different kimd of frothing agent, namely the light 
kerosene, or a solution of bitumen in kerosene, and 
it is used in a relatively much larger amount; but 
1 find no difference in the result, looked at as a 
principle. In either case@imeremis a complete yids 
formation, which froth becomes mineral-laden, whether 
the amount is 25 to 75% of Kirby or whether it is 
the smaller amount of Froment, and that takes place 
in the Froment procedure also in a so-ca.led mixing 
device in which there is a centrifugal mixing device 
and from there it passes to the so-called coil-vat; in 
that respect there is a close analog 

X-Q. 519. Now, comparing the Froment patent, 
British and Italian? 

A. The Froment patent is a simple description of 
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a principle illustrated by an example, and we have 
there nothing more than an illustration of the inde- 
pendent formation of an air froth by agitation, aided 
in this case by the pyfsence of the carbon dioxide 
which is evolved in whatever degree it may be, due to 
the reaction: of the sulphuric acid and the calcite. But 
the Froment example and the phenomena observed 
by Froment, and made the basis of his patent, are 
sunply illustrations of the principles and the broad 
results which follow. We have to turn to the Fro- 
iment description, of course, for working apparatus, 
if that is desired. 

X-Q. 520. According to the Froment principies, as 
you understand them, the froth is composed of air 
bubbles with a coating of sulphide or metalliferous 
mineral. That is right? 

A. Mineral and mixed gases. 

X-Q. 521. And according to the Kirby process 
as you understand the froth is composed of air bubbics 
with a beSke"Si metalliferous minerals? 

Po i tink ’so. [I so conceive te 

PO. 522, Well, that is true. 

Bee 1 ©) SO ‘conceive it to bewinmemsyes. Ihat is 
what I meant to have said. 

X-Q. 523. Now, will you turn to the file, wrapper 
and contents of the Kirby patent, Hyde record, de- 
fendant’s record page 517 and at the top' of page 
917 you note that the claim 2 was rejected by the 


patent office on Elmore, Sulman and the British patent 
les to Lake? 
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A. Claim 3 you speak of? 

X-Q. 524. Claim 2? That is true, is it not? 

A. The claim 2 which was rejected, does not 
speak— 

X-Q. 525. Just answer the question, please? 

A. Claim 2 was rejected by the patent office in 
view of those patents named by vou. 

X-Q. 526. And one of these is the Froment British 
patent? 

A, Phat ts wade: 

X-Q. 527. Now, claim 2 which was rejected ap- 
pears at page £10 and is as follows: ‘The process 
of separating minerals, which consists in mixing to- 
gether pulverized miuncral material, a considerable 
quantity of water and a substance thisfible in water 
but of less specific gravity, and which, in the pres- 
ence of water, will adhere to some of the minerai par- 
ticles and not to others; in gently agitating the mass 
and blowing into the same a gas to assist the flotation 
cf said immiscikle substance and the mineral particles 
which have become coated therewith; in removing the 
floating layer and separating said adhering substances 
from said mineral particles, substantially as specified.” 
Witatais right, rs it not? 

me Ifat is a correct readimeqmves, sir. 

X-Q. 528. Now, we will turn to page 526, and 
there we find, do we not, the ai oairents “theate cr. 
submitted on behaif of the applicant as to the rejection 
of that claim 2 on the Froment and other patents? 
That is right? 
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A. There is an argument here and I am just be- 
ginning to read the portton— 

X-Q. 529. Now, I will read a part in that argu- 
ment, commencing about the middle of page 520: 
“Lake’s process”—that is the Froment British patent,. 
is it not? 

Peeiiiarercrers to the British patent decmesiaiaye 
no doubt. 

X-Q. 530. And in whose name the Froment patent 
was issued? 

A. Yes, sir. 

X-Q. 531. “Lake’s process is for a specifically dif- 
ferent thing, and does not teil the public anything about 
the advantage of gently agitating a mixture of water 
and mineral particles coated with an immiscible liquid 
and assisting their separation by blowing in air.” Now, 
I will say here that there are some typographical 
errors in the print which will appear upon a compari- 
son with the original file wrapper and contents and 
J am reading it with the corrections. “Lake discovered 
that gas bubbles liberated in mineral which he des- 
cribes becomeg coated with chalcopyrite dust. This 
discovery is absolvtely without value in the applicant’s 
process since the mineral particles are already coated 
with bitumen, and the problem presented is one of sep- 
aratine the bitumen from the water.” Do you agree 
with the statement made on behalf of Kirby in the 
presecution of his application for a patent, that the 
discovery that gas bubbles become coated with a dust 
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of metalliferous mineral is absolutely without value 
in the Kirby process? ‘ 

A. No, I do not a@tec wait that. | asrecta 
the first part of what vou read that the Lake process 
is for a different process from gertly agitating. I 
agree with that, and J] do not agree with the idea that 
gas bubbles in the Kirby process mzy be coated with 
chalcopyrite dust, as tt is termed, simply because we 
have the several elements in the sepa-ated froth. We 
have the coating that he speaks of w’th bitumen, but 
that Litumin is a solution in the thin kerosene and 
constitutes the o'] film. Now the oil film concentrates 
in itself the chalcopyrite dust or the other mineral 
particles and we can have the coati ae which is referred 
to here by*the attorney for Kirby, and we can also 
have the separating in that film of the mineral par- 
ticles, and do have it. 

X-Q. 532. You do not agree there with the state- 
fiment © 

A. I do not agree with the statement as it is given 
liere without qualification. 
ing soine “gas coated with “netallif:roas particles at 
XO. “Ba Ae ee Hegde tes 


clearly disclosed in the Kirby patenc? That is what 


3 


you believe? 

A. That bubbles coated with oil films of the char- 
acter cf the oil used by Kirby, that take up the load 
of metalliferous mineral, and that forms the strong 
coating of the bubble and enables it to give us the 


coucentration. 
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X-Q. 534. Doctor, turn to page 510. I will read 
to you claim 1 of Kirby. 

“The process of separating minerals, which consists 
in the mixing together (a) pulverized mineral ma- 
terial (b) a considerable quantity of water (c) a sub- 
stance immiscible in water, but of less specific gravity, 
but which, in the presence of water will adhere to 
some of the mineral particles and not to others: in 
removing from the surface of the mass the floating 
immiscible substance and the mineral particles to 
which it is adhered; in the filtering the material so 
removed, and in distilling the filtrate to drive off and 
recover such immiscible substance, substantially as 
specified.” Do you agree with that statement of 
Kirby’s invention as he originally filed it in the Pat- 
ent Office? 

A. That is a distinctly different statement, less 
complete than now appears in the first claim of Kirby’s 
patent as issued. At the same time I call your at- 
tention to the fact that what is here stated allows our 
understanding of a froth formation and float, for the 
reason that we have in here these words, “in remov- 
ing from the surface of the mass the floating immisc- 
ib 


has adhered.” Now, it was quite conceded in the 


— 


e substance and the mineral particles to which it 


course of the discussion of the Elmore patent that the 
Eimore separation of the mineral particles did not take 
place in the surface of the Elmore oil layer. Here we 
have the separation of the floating immiscible sub- 
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stance and the mineral particles the surface of 
the mass, which means a froth; but it was more elab- 
orated and more clearly stated in the final form in 
which the,Kirby patent was issued. 

X-Q. S@5. Isnt # am essentral feature of feveu, 
process wherein they float the metalliferous particles 
to the surface that they separate that float in order 
to get the nineral particles away from the gangue 
which is in the pulp? 

A. Of course you separate the mineral particles 
that have been taken into the oil, but there are two 
conditions existing; the one case in which the float in 
the form of a froth is on the surface of the oil, and 
the otherwgase as in the Elmore process, where it 1s 
carried by buoyancy throughout the oil layer, and the 
separation takes place, not from the surface, but takes 
place by means which have been described in the Calif- 
ornia Journal of Technology, by centrifugal or other — 
means of that type, in which they get a perfect sep- 
aration of the whole mass of the oil layer with the 
mineral. 

X-Q. 536. I will read the question. (Last ques- 
tion read.) 

A. I can answer ves, to that. 

X-Q. 537. And isn’t it a very good description of 
that operation, if we say “removing from the surface 
of the mass the floating inimiscible substance and the 
mineral particles to which it has adhered.’? 

A. It is a good description if we apply it to the 
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removal of the froth. It is not a good description if 
we apply it to the separation involved in the Elmore 
process. 

X-Q. 538. The Elmore process, does not the floating 
layer of oil carrying mineral particles overfiow so that 
by that overfiow it is removed from the surface of 
the mass of the pulp; answer directly, please. 

A. They are carried undoubtedly in the oil layer, 

ut not on the surface. 

X-Q. 539. Isn’t the oil layer carried on the surface 
of the pulp until it 1s overflowed or removed from 
the surface of the pulp? 

A. Yes, it is 

X-Q. 540. Now, in the Froment description at 
page 7/33, of complainant’s record, Volume 3, in the 
Hyde case— 

A. | have the whole translation of Froment here, 
although I do not follow your paging. 

mR. SCOTT: Iwill give it to you Doctor. Here 
is page 733. 

X-Q. 541. Under the heading “Instructions,” is it 
not stated that “in order to arrive at a perfect dis- 
integration of the constituent particles of the ore, with- 
out rendering it impalpable, it is necessary to do the 
crushing in two operations,” and is it not further stated 
that “on leaving the second crushing mill, the ore will 
further be submitted to two or three spitzkastens for 
eliminating the slimes, which is too fine to be treated, 
and which could not be treated by any hitherto known 
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method.” That is the statement of Froment’s des- 
cription, is it not? | 

A. That is the statement. 

X-Q. 542. And that is an instruction, is it not, to 
deslime the material that 1s treated? 

A. That is what it practicaily amounts to, 

X-Q. 543. And in all these experiments which you 
have referred to or which were conducted at the 
Miami trial, it 1s true, that the ore was not de-slimed, 
and you so admitted, did you not? 

A. I don’t recall the condition of the ore whenwa@ 
used the Froment apparatus, large or small machine. 
There is.no such limitation, of course, in the Froment 
patents, Italian or British. 

X-Q. 544. I did not ask you that; please confine 
yourself to the question. 

A. I don’t recall in regard to the separation Of 
the ore for the Froment machine, because I had noth- 
ing to do with the preparation of the ore. 

X-Q. 545. You don’t remember that you admitted 
that that ore was not deslimed? 

A. I don’t remember that I admitted it, because I 
had nothing to do with the preparation of it. If I did 
admit it, it was because I was told so by hearsay. 

X-Q. 546. Is there in the Froment patents Italian 
or British, any mention of the use of heat or of heat- 
ing the pulp; answer directly, please. 

Ewe believe not. 

X-Q. 547. You know there is not? 
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A. I don’t remember—Yes, I know there is not any 
iention of the matter of temperature. 

X-O. 548. Now, we will turn to the record in the 
fiami case, Volume 2, page 1004. To make the mat- 
*r as short as possible, it appears on the preceding 
age and on this page, does it not, that you summed 
p the question of the bearing of surface tension on 
re concentration and stated three cases were to be 
onsidered; first, the normal surface tension of the 
mer; second, where the surface tension of the wa- 
2r was raised, and third, where the surface tension 
f the water was lowered. That is true, is it not? 

mA. That is the classification under the head of the 
earing of surface tension on ore concentration; there 
ere three cases, as you stated. 

X-Q. 549. Now, I will read to you what you said 
bout the third case, from page 1004: “Now, third. 
n the third case the surface tension of the water may 
e lowered by dissolving certain organic compounds or 
ontaminating or so called modifying agents. This 
hird class includes all agitation and aeration processes 
rhich are dependent upon frothing or bubble forma- 
ion, whereby the buoyancy of the air becomes effect- 
ve for raising minerals. And as I have already in- 
licated in the matter which I read, this would include 
he effect of emulsifs##e oil in lowering the surface 
ension either by soluble or insoluble contaminating 
ments—lowering the surface tension and _ thereby 

%9 


acilitating froth rising.” I have read your evidence 


Orrectly, have [ not? 
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ieeves. Sir, 

X-Q. 550. Now we will turn to page 1162, and I 
will start with X-Q. 1238. “Q. What is your idea 
of what an oil froth is—I don’t quite understand it. 
A. The word is used a little indiscriminately. Some- 
times the oil emulsion is called oil froth, because 
sometimes an emulsified effect 1s sometimes referred 
to as froth, but as the word froth is more particularly 
used in reference to these processes, I must differenti- 
ate between oil emulsion and oil formed froth, which I 
am trying to*do. X-Q. 1239, What is oil emulsion? 
A. It is an emulsified mixture of oil and some aqueous 
liquid, in which the air plays a very secondary effect. 
X-Q. 1240. What are the bubbles:made of—They are 
air? A. Probably air.” I have correctly read youR 
testimony, have I not? 

A. You have. 

X-Q. 551. We will turn to page 1170: “X-Q. 1304. 
Do you put forward, as an explanation of the phe- 
nomenon of a mineral froth produced by agitation or 
produced, as you have said, the doctrine of surface 
tension as a complete explanation of the phenomenon? 
A. It explains the case of soluble agents, as probably 
the only scientific explanation, because we can not as- 
sume there that those dilute solutions of the frothing 
agent have the selective coating action which is as- 
cribed to oil. It can also be made to cover the case of 
oil used in small quantities, because by the use of oi! 
in small quantities, we have present the emulsification 
of the oil, and the oil emulsion there acts distinctly in 
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1e way of lowering surface tension, as is stated by 
1ese authorities which I have quoted. So that it 18 
road enough to cover both oil used in smal] amount 
nd the use of soluble frothing agents, and it makes 
unnecessary to dwell particularly upon the selective 
ction of oil, which of course exists for mineral par- 
cles.” Have I correctly read your testimony? 

A. You have correctly read what I said at that 
me. 

X-Q. 552. We will turn to page 1181, commenc- 
if with R-Q. 1365. “Q. Upon your previous ex- 
mination you discussed the theories underlying the 
Irmation of froth, and referred to the early theory 
f the selective affinity of oil, and then went on to say: 
am inclined to believe that at the present time the 
eneral view is that with the flotation processes which 
se small quantities of oil there is a broader explana- 
on. IJ want to ask you whether that broader ex- 
lanation is confined to the use of small quantities of 
il, or includes all cases in which a froth is formed; 
iat is, by a small quantity of oil, referring to that 
rm in the sense in which it is used in Patent 835120. 
. I had in mind there the thought that particularly 
hen small quantities of oil would be used, that the 
il would be easily emulsified, and we would then 
ave that condition of oil emulsion which it is stated 
as the same influence in the way of lowering sur- 
ace tension that the soluble frothing agent has, or 
uble contaminating agent. But if the oil be in some 
hat larger amount, it is only a question of its 
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emulsification. A portion of it is always emulsified 
with the energetic agitation which is carried out in 
these processes for air froth raising. The presence 
of a trifling amount of unemulsified oil would not in- 
terfere, as I could see, with that way of operating, and 
I think that, until the oil amounts to a considerable 
amount, that it will be emulsified sooner or later in the 
continuance of that first stage of operation; that 1s, the 
agitation; and there will be enough of it emulsified 
very promptly to make it possible to include it in this 
explanation, or this underlying theory that I spoke of.” 
Have I correctly read your testimony? 

“A. You have correctly read what I said. 

X-Q. 553. Now, we will turn to page 1331, comm 
mencing with Q. 34a. “Now, Doctor, I think if you 
will take the rest of the session and describe the opera- 
tions which were performed and the results, it will 
assist in understanding this matter. A. In this last 
experiment, the oil taken was chosen so as to typify 
the thick viscous oil of the Elmore process, but taken 
in the amount of 25% which is utterly inadequate to 
effect the desired flotation by the buoyancy effect 
alone, which has been stated by witnesses repeatedly, 
requires the use of 100 volumes, or 100% to realize 
the bulk oil flotation. Nevertheless, this was given 
careful and slow rotation, which would correspond to 
the Elmore mixing treatment, and we then examined 
the oil layer, and it was found to be broken, and the 
oil globules had dropped out because of the overload- 
ing with mineral, and quite an amount of these oil 
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globules gathered below. The mixture, after a short 
time for observation, was then shaken vigorously for 
a few minutes, and we then had an air froth formed, 
although the air froth did not illustrate a very per- 
fect separation, because of the character of the oil and 
the large amount.’ Q. 34.b. The residuum oil—Is that 
Biitable for the formation of an air froth, a mineral- 
mea air froth? <A. No. sir, it is not.” Have I cor- 
rectly read your testimony? 

i, You have. 

X-Q. 554. We will turn now to page 2085, which 
is in volume 3 and I will commence with the answer 
to question 29, with the general statement that the— 
well, I will commence with the question so as to 
make it clear: “In scenes 20 to 44, a series of pic- 
tures was projected, showing the current of air bub- 
bles, passing through a water clear, and water modi- 
fied with different reagents—different substances. 

What comments do you have to make upon the ex- 
periments shown in those pictures? 

mex. Ihese were very interesting illustrations, and, 
essentially, they illustrated very well what already had 
Been shown in the circular aeration cell which I have 
shown in my testimony. We found the same thing 
practically by modifying water, first starting with 
pure water and seeing the formation of air bubbles in 
pure water, and then adding a single drop of crepsol, 
and seeing the effect of that, producing the breaking up 
of the larger bubbles into fine air bubbles, a condition 
that forms, momentarily, the ish layer of finely 
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divided air bubbles due to the modifying of the cre- 
osol. 
aiine ee es of Dr. Grosvenor show the matter very 


clearly andns , and better perhaps than the single 
operation, because it was possible to follow the condi- 
tion and compare more graphically, I should say, this 
condition than by watching the single experiment. I 
have to say, generally, I agree entirely with the state- 
MEINE : 

‘Agitation of water unmodified by a mineral froth- 
ing agent produces air bubbles which coalesce, rise and 
burst. Mineral frothing agents produce small and 
persistent air bubbles.” 

“T believe that is well kRown.” Have I correctly 
read your testimony? 

A. You have. I would like to say that the text 
is hardly accurate there. Referring to the pictures of 
Dr. Grosvenor, the expression 1s: “Due to the modi- 
fication of the cresol.” It should be due to the modi- 
fying effects of the cresol™ but you have given it cor- 
rectly as it appears here. 

X-Q. 555. Now, page 2092, commencing in the sec- 
ond paragraph of the answer to question 45: “Now 
we had two experiments, of which the second one only 
need to be carried out, using light pine oil which is in- 
soluble oil, and will be taken in the amount of three 
per cent, reckoned on the water taken. With that we 
had meant to compare the effectof .1 per cent. Wan 
will be produced here will be an oil emulsion, or 
rather, an emulsified oil, I would prefer to call it. 
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which is a froth raising agent.” Then, passing down 
0 question 46, thereby omitting the statements of 
counsel: “Are you going to do the experiment first 
with the small or with the large quantity of oil? A. 
First with the small quantity. We have here the ef- 
rect of a modifying agent, although not a soluble mod- 
fying agent. Emulsified pine oil has the same effect 
of lowering the surface tension, which is the end to 
ye achieved by the soluble frothing agent, and the 
froth produced may be a little more lasting. (The ex- 
Meriment referred to was performed). This is with an 
msoluble agent.” Have I correctly read your testi- 
nony? 

A. That is correctly read, and it is what I said 
fen. I thought so then. 

X-Q. 556. Continuing on page 2093, question 49: 
‘In connection with scenes 46 and 47, Doctor Sadtler, 
[ notice that Dr. Grosvenor prefaces his remarks by 
the statement: ‘Practical results—air bubbles pro- 
duced in modified water pick out metallic particles and 
reject gangue particles’, which statement he discusses 
in the following part of, his testimony. Are you in 
azreement with the couttsns there drawn? A. I think 
this is correctly stated. 

50. 557: “HO. What relation has this phenomenon 
to flotation concentration generally? 

iis is, as stated, an expression of practical re- 
sults, and I think it is undoubtedly true that flotation 
phenomena are those produced by the air bubbles, and 
the qualified expression, ‘in modified water’ covers a 
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number of cases in which the water is modified, either 
by the presence of emulsified oil or by the presence of 
soluble frothing agents, both of which have a general 
effect of modifying the water and making it possible to 
obtain more permanent subdivision of air bubbles, 
which facilitates, and is the underlying explanation of 
the reason of the mineral froth.” lave IJ correctm 
read your testimony? 

Ane You have: 

X-Q. 558. Now, we will turn to page 2099 and I 
will commence to read in your answer to question 71: 
“The air froths undoubtedly consists of metallic par- 
ticles which are held and brought up to the surface of 
the froth by the action of air bubbles, and it is the air 
bubbles which attach. 

“Now, we have a demonstration in those experiments 
in the glass cell, that the air bubble attaches equally to 
the unoiled and to the oiled particles of mineral sul- 
phide, so the direct attachment is to be obtained in the 
application to oiled or unoiled particles. It is not con- 
fined to the unoiled particles. It is true there is no en= 
trainment of oil. It is true, but the presence of oil is 
none the less to be shown, and has been shown in these 
experiments, which were made in the glass jar, and 
that is practically allowed for in the last sentence of 
this statement: ‘Fundamental principles air entrain- 
ment and controlled affinity of air for metallic par- 
ticles in presence of frothing agents.’ That ‘controlled 
affinity of air’ will cover the case of air froth in which 
notable quantities of oil are used, because it 1s the pres- 
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ence of the emulsified oil which makes possible, as the 
modifying agent, that air rising, and not only is that 
fiue, but | am satisfied that the presence of oil in the 
large number of these air flotation processes operates 
not only to make an emulsion, which makes lower sur- 
face tension, but operates in minute amount in oiling 
Hie mineral particles, and that the raising of the air 
bubble is the raising of the oiled mineral particle.” 
Have I correctly read your testimony ? 

A. You have correctly read what I said at that 
time. 

X-O. 559. You remember, do you not, that during 
Hie Miami trial an experiment was made in behalf of 
the plaintiff tising one tenth of one per cent of oleic 
acid and producing a fine mineral froth and then 3.6 
per cent of oleic acid was added, the operation re- 
peated, and everything sank to the bottom. You re- 
Mer ber that exneriment? 

A. What was the iatter part of your statement? 

A-O. 569. 3.6 per cent of oleic acid was added to 
the pulp, the operation was repeated and agitated for 
five minutes, and at the conclusion of that operation 
When the material came to rest, everything went to 
the bottom. Do you remember that? 

fe | don't recall the details. 

A-Q. 561. You don’t remember that experiment? 

“A. I don’t remember the experiment now. I would 
Seeeecisure that | remember at all that that was 
done. Tt may have been true, however, that that was 
Sone, 1 dont recall it. 
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X-Q. 562. Now we will turn to the Everson patent, 
page 607 of the Hyde record and to page 2 of the Ever- 
son patent and I call your attention particularly to 
the sentence Eeginning on line 105: ~Devices “amg 
methods now well known in théeeter separation of 
ores will be suited to this part of the operation, bear- 
ing in mind that the sand and mineral] are mereiy 
transposed or their relative positions are reversed, be- 
cause the sand is heavier than the mixture of mineral, 
oil and acid.” Then the following sentence: “@ 
proper selection of devices for this purpose will be 
apparent to those skilled in the +eetem separation of 
ores.” Now, do you know what devices were re- 
ferred to by Mrs. Everson in this patent of hey issued 
in 1886 as “devices well known” in the United States 
in the wet separation of ores? Answer directly? 

A. Speaking from general knowledge which | ac- 
quired of this matter I would say the spitzkasten was 
perfectly well known. J am not a metallurgical engin- 
eer and I might possibly be more specific in my state- 
ments had ] knowledge acquired from study of the 
literature on ore dressing; but the spitzkasten was 
perfectly well known as has been shown by the testi- 
mony introduced, that it was known and known by 
name prior to 1885; and this description here fits 
perfectly with the possible use of a spitzkasten. So 
that if it was well known, we have there undoubtedly 
a form of apparatus which would do exactly what 
was desired here, carry off the float, leaving the sand 
separated. And this particular note of Mrs. Eversons, 
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“bearing in mind that the sand and mineral are merely 
transposed or the relative positions are reversed, be- 
cause the sand is heavier than the mixture of oil, ore 
ead acid.” hat fits perfectly with the use of a spitz- 
kasten. The sand is settled down, is taken off at 
the bottom and the froth, composed of these ingredi- 
ents, that is the mineral and oil in presence of acid, 
by agitation worked into a froth, is carried off, floated 
off. 

X-Q. 563. Do you know that any such procedure 
would be in accordance with the established principles 
Sad methods of wet concentration as carried on in 
1862 

A. I do not know it in a professional sense because 
] have no knowledge that is at all accurate of metal- 
lurgical practice. 

X-Q. 564. Now, returning to the Miami record, to 
refresh your recollection as to that experiment, which 
you did not remember, turning to page 2130— 

Pe OF what volume? 

Bee 005. Volume 3. I will ask you to look at 
the details of that experiment entitled “Second ex- 
periment, showing air bubble rejection of well oiled 
Particles” ? 

MR. SCOTT: What is the question? Is there a 
question on the record? 

mes. WILLIAMS: I wanted to give the doctor a 
chance to read that before J finished the question. 

X-Q. 566. Have you examined the description of 
that experiment? 
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( eeplaniave. 

X-Q. 567. Isn’t that the experiment to which I 
mererred: 

A. That is the experiment evidently to which you 
referred. J] have, no recollection at the present tinte 
of the conditions of the manipulation. I undoubtedly 
was present in court but I do not recall the condi- 
tions of the manipulation and I cannot pass a critical 
judgment on the result without that illustration of the 
condition of agitation and other processes. 

X-Q. 568. The experiment was made in your pres- 
ence? 

A. JI presume it was but I do not recall it. 

MR. WILLIAMS: Cross examination closed. 


RE-DIRECT EXAMINA FIOM 
Peo MR, SCOTT: 


R-Q. 569. Doctor, you referred to the passage at 
page 1081 of the Miami record, volume 2, the pas- 
sage which was read to you, and I will ask you if 
you have any desire to make any comment upon the 
statements you there made? 

A. I said at the time of the Wilmington trial in 
answer to cross question 671, the question being: “And 
is not associated with directons representing any defin- 
ite mechanical structure? A. There are none: am 
would like to say now that I did not do justice at that 
time to the Fryer Hull publication, The Fryer Hill 
publication, if studied very carefully, and it has been 
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illustrated here of course by the apparatus, and } 
would like to say now that there are very definite 
directions with regard to the mechanical structure. 
In other words, the whole story which we find in the 
Fryer Hill publication in regard to the circular tank, 
or receiver, the rotating, hollow tube, the bottom of 
which tube having attached to it a couple of fans and 
the whole operation of this, the semicircular doors 
which are attached, hanging vertically at the beginning, 
afterwards raised, shows quite a definite statement 
of mechanical structure. In other words, the mechan- 
teal structure was quite sufficient and complete there 
to allow the reproduction of the Fryer Hill device; 
and that has been reproduced and operated, based en- 
tirely upon that information. 

R-O. 570. A passage was read to you from your 
testimony in the Miann case occurring on pages 1059 
and 1060, and in that connection will you state whether 
Everson disclosed more than one method of concentrat-’ 
ing ores? 

A. This method which is under discussion and con- 
sideration, to which the questions and answers were 
given on page 1059, had entire reference in that first 
instance or first illustration of Ev--son with regard to 
the mixing of acid with oil and then after that mix- 
ture had been made completely, working up the ore— 
that muxture had been made complete, working up 
the ore; and that was specified to be a process of 
Washing out the gangue; and the quantities there 


3782 Minerals Separation, Limited, et al., vs. 
Samide! Sadticr 


given show that it was a process for eliminating the 
eangue and leaving in a pasty mass the supported 
mineral. That process J have characterized in my 
testimony in this case as a different process from the 
froth raising process and not involving froth raising. 
And [I have illustrated in this case the second form or 
second process of Everson in which petroleum or a 
petroleum particle was used, and in which the Frver 
Hill apparatus was made use of and also the cataract 
machine was availed of to illustrate the second step 
of the Everson process, quite different. Amd miilte 
beginning of my testimony in this trial I endeavored 
to classify the processes of operation and in that clas- 
sification I put the first instances of Everson and sec- 
and instance of Everson in totally different categories. 

R-O. Rl. A passage was read from your testi- 
mony in the Minerals Separation v. Miami, the pas- 
sage relating to the Criley and Everson publication 
which appears on page 1083, volume 2, uf the record 
in this case. In connection therewith I would ask 
you what if any inference you draw or obtain to base 
upon the use of the word “scum” in that Criley and 
Everson publication? 

A. The Criley and Everson publication, as I have 
also in connection with testimony in this case men- 
tioned, contribute only a picture of results of the ac- 
count given in the Fryer Hull publication. That 
picture of resu't is—or rather it contributes merely a 
picture of result with continuous methods because it 
gives so little account of the general sequence of steps. 
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ant then, it says, “This acidulated water was then 
vixed with the mass of oil and ore. A thick scum 
sf evlphurets race to the surface and was skimmed 
off leaving the hitherto black ore as white as snow.” 
| have heretofore illrstrated that the word “scum” was 
synonymous with ‘froth’ and I have also drawn at- 
tention several times to the fact that the words “froth” 
and “scum? are constantly used as synonomous in the 
literature of these ratents, and particularly in the pat- 
ents «f the plaintiffs. 

meO. 572. You have referred to the use in the 
Kirby patent of a solution of bitumjn and Kerosene: 
Does Kirbv refer to the use of anything else besides 
fags mixture? | 

fe Yes. I[n Kirbv’s patent we have the statement 
on rave 2 of the ratent: ‘Kerosene alone, for example, 
may be used with most ores to take out the sulphides, 
provided the ~as is used as stated to cause the flota- 
tion of the kerosene particle.’ That means that you 
can use kerosene if you supplement it with the use of 
a gas as is described by him in detail here on the page 
preceding; but, on the other hand, he says it is the bi- 
tumjn which, dissolved in the kerosene, gives the de- 
cided adhesion to enable him to separate the pulverized 
chalcopyrite. And therefore, as I understand it, he 
meant to say that if this bitumen in small amount 1s 
dissolved in kerosene you have a distinctly more ef- 
ficient frothing agent and selective agent, if it can be 
called; but if you supplement the use of kerosene taken 
alone by the use of a gas as in the second step, you 
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need not use the bitumen, you can use the kerosene 
without dissolving the bitumen. I have tried both 
ways. I have used kerosene repeatedly in the Kirby 
experiment and I have used a certain Trinidad as- 
phalt, a type of bitumen, in the amount there men- 
tioned, five per cent with kerosene, and attained re- 
sults in both cases. 

R-Q. 573. A number of passages in your testimony 
in the case of Minerals Separation vs. Miami were 
read to you. Do you desire to comment upon any of 
the matters there presented? The first one was on 
page 1170, X-Q. 1104. Was there any explanation or 
comment you wish to make? If so, you will be given 
an opportunity to discuss it if you want to? 

A. Ido not care to go into the details of the ques- 
tion about the surface tension. I would merely say 
that what I stated there 1s very much less of an ex- 
planation—a very much less perfect understanding of 
the physical phenomena than we have arrived at now. 
Undoubtedly the effect of surface tension exactly im 
stated there exists, but the way in which lowering of 
surface tension is followed by the strengthening of 
the film once produced by the increased viscosity given 
to it under the conditions of practical working has 
been more fully pape a since the date of that Mi- 
am trial; and any explanation given there I would 
not consider as at all a full explanation of the the- 
ory. The theory has been dealt with very fully in this 
trial and I have a clearer view now of what takes place 
in the formation of a mineralized air froth than I had 
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hen, although I do not feel that I made a gross mis- 
statement at that time. 

R-Q. 574. You have heard the testimony given 
about the operations of various films using quantities 
of oil ranging upward—I think the highest so far was 
the Arthur plant of the Utah Copper Company where 
something like 86 pounds of new oil were added per .ton 
of ore. Will you compare such operations with the 
processes described in the Everson patent and the Kir- 
by patent and the California Journal of Technology? 

A. These processes involve as the same step men- 
tioned in all of these publications, the thorough agita- 
tion. Now, the thorough agitation is one very decid- 
ing element in the determination as to the amount of 
oil used in an operation. In other words, the neces- 
sary amount of oil to produce a mineral-coated froth is 
a function of several elements, one of which is this 
agitation. Agitation being one; the richness in min- 
eral sulphides being another; and the dilution of pulp 
being the third. Particularly in the case of—particu- 
larly on the question of agitation 1 would like to say 
that if we provide sufficient agitation the largé amount 
of oil can be entirely handled, entirely brought into the 
condition of a coating film of the additional air bub- 
ble supply, and that oil coated film then, as the next 
step, condenses on its surface the mineral sulphides, 
strenethening the film, making. it more stable because 
of the increased viscosity. And this takes place with 
the small amount of oil or with the large amount of 
oil, the main deciding function (factor) there being in- 
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creased agitation. So that, in principle, it is not differ- 
ent from what was done with 17 per cent of oil in 
Iverson or with the nine per cent of oil I tried in the 
Froment test tube experiment, or with the smaller 
amount of oil used in the Froment machine or with the 
25 per cent of oil used in the Kirby. In all cases aim 
we provided the agitation, we accomplished the pro- 
duction of the oiled, bubbles which constitute the froth. 
These, as I say in turn are stabilizged and give us the 
mineralized froth, which is the new product in all 
cases. 

R-Q. 575. It has been testified, as I think you re- 
member, that the agitation was not at all altered when 
these large quantities of oil were used. How do you 
explain that? 

A. The agitation is quite abundant in all of the 
operations that I have seen here to accomplish the 
formation of a froth which takes up all of the oil in 
the form of oil film, and I don’t know in what degree 
agitation is controlled or modified to respond to dif- 
ferent amounts of oil in large practice; but as far as 
I have seen illustrated in the illustrating experiments 
there was no difficulty at all in handling 25%—the 
25% of Kirby or the amounts that were used in the 
Everson with the ordinary agitation there shown. 

R-O. 576. Did you see the experiment pertormem 
by Mr. Dosenbach in which he used something over 
1% of oil and agitated the mixture and forniedaa™ 
froth, and then agitated again and caused the mineral 
to sink—to break up the froth, and after doing that 
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two or three times, finally sank the mineral and sep- 
arated it as the Cattermole granules in an up-cast? 
A. I saw that experiment and watched it very 
closely, and I have given quite a little consideration to 
what has been done there and what the results are 
and I think it is an extremely instructive experiment. I 
think it is an experiment that goes very clearly right 
to the heart of the questions which are involved in 
these patents, and particularly in No. 835120. The 
first was to use 144% of oil, as the statement was 
made at the time, and the vigorous agitation in the 
Gabbett cone mixer, using the baffles, too, in the cir- 
cular cells, and that the speed of revolution was 1450 
revolutions, as stated by Mr. Dosenbach at the time. 
That produced in six minutes’ agitation, which was 
carried on with this rotation of 1450 revolutions— 
That produced an excellent mineral froth, which was 
allowed to come to rest and examined. Then, with 
that froth in which the oil was completely taken up 
with the oil film of the air bubbles, and which had 
been accomplished by the entraining of air,—and as 
this rapid agitation’has been frequently described, by 
the beating in of air, so that it was subdivided minute- 
ly, and these minute air bubbles were coated by reason 
of this agitation with the oil, and they had taken up 
the mineral and caused an excellent mineral-coated 
froth, which was quite recognizable as such. Now, the 
sole step which was taken next was to change the speed 
of rotation. The baffles were not taken out in this 
Case; it was found that leaving the baffles in and 
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merely modifying the rotation so that we had a differ- 
ent style of agitation, an agitation at 300 r.p.m—I 
watched it very closely—and that style of rotation had 
the effect of discharging and eliminating the air which 
formed the froth from its combination with the oil and 
the mineral. Now, that agitation oa for six 
minutes, and at the end of that slow ase and the 
baffles acting less clearly and less sharply, because 
of this slow rotation, they did not disturb the rotat- 
ing mass very greatly—at the’end of that period of ro- 
tation the contents of the cylinder were allowed to 
come to rest, and we observed no froth on the top, 
but on the contrary, the oil set free from its contact 
with the air, and the mineral set free from its contact 
with the air, had agglutinated and formed the sinking 
agglutinated mass of sinking mineral, which is pro- 
nounced the Cattermole effect. Next the speed was 
brought back again to 1450 revolutions by changing 
the connection, and it was agitated for one minute. 
That one minute of supplementary agitation again re- 
produced the froth, because that agitation at the high 
speed again entrained the air and subdivided it finely 
and allowed the oil to spread itself in the air film again 
and to pick up the concentrate mineral, producing the 
mineralized air froth. I should say that that was again 
changed, and rotated at 300 revolutions, and granules 
were formed, and they were taken off finally, five 
minutes being used for the second slow agitation. I 
think this experiment is extremely illuminating, be- 
cause it shows that the production of the mineralized 
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ir froth and the production of the Cattermole gran- 
les, using the same amount of oil, the same vessel, 
verything being absolutely the same, with the sole 
ifference of the type of agitation, is the key to the 
ituation, and that the statements, therefore, in patent 
35120 in regard to the new phenomena produced by 
powering the percentage of oil relative to ore— 
think are based on false reasoning. I think it has 
een built up there on mistaken premises, and [ think 
his experiment, if studied carefully, shows that fact. 


RE-CROSS EXAMINATION, 
eeetR. WILLIAMS: 


RX-Q. 577. [ understand from the evidence that 
cou have just given that you adopt these large scale 
yperations which have been testified to at the Butte & 
Miperior plant, the Chino, the Ray, the Utah Copper 
Sompany Arthur plant and the Utah Copper Company 
hagna pliant as representing the prior art. Is that 
orrect? 

fee hey are entirely in consonance with the prior 
wt, with mechanical improvements, but no new prin- 
aple added. 

RX-O. 578. And what prior art do they repre- 
sent? 

A. ‘The prior art developed by Everson, Froment, 
ind Kirby. 

RX-Q. 579. And which is represented by the opera- 
tions of the Butte & Superior Copper Company ? 
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A. There is no new principle, other than than 
which was already developed by the Everson second 
process, with some additional light thrown upon it, 
but no new principle added, by the Froment. IJ should 
say that the Everson alone gives all the principles in- 
volved in the present application. 

RX-Q. 580. But I am concerned, not with principles, 
but with operations. What prior art patent is repre- 
sented by the operations of the Butte & Superior 
mill which have been described in the evidence, with 
twenty and a trifle more pounds of oil to the ton of 
ore, carried on in the Janney machines? 

A. There has been no description of the Janney 
machine in the prior art, that is true. There has been 
no description of the various mechanical appliances, 
but the principles of the process which is there applied 
by improved mechanical devices, has all been disclosed 
in the Everson patent. 
| RX-Q. 581. But these operations of the Butte & 
Superior mill with one per cent and a trifle over one 
per cent of oil, what prior art do they represent? 

A. Everson and Froment. 

RX-Q. 582. Everson and Froment? 

A. Yes, sir. 

RX-Q. 583. How do they repeat Froment? 

A. Froment used small quantities of oil as des- 
cribed in his description, one per cent and two to two 
and a half. 

RX-Q. £84. We will take the Froment patents. 
Do the Froment patents describe 1% of oil? 
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oe NO. 

RX-Q. 985. We will take the Everson patent. 
Does the Everson patent describe one per cent of oil? 

A. It does not describe any per cent. It gives, 
an example, which, reckoned out, makes 17%, but it 
does not describe any per cent. . 

RX-Q. 586. So that it only describes an opera- 
tion with 17% of oil? 

A. That is the only example. 

RX-Q. 587. Now, we will take the operations of 
the Utah Copper Company Arthur plant with one 
per cent of oil and a trifle over... What prior dis~ 
closures are reproduced in those operations ? 

A. I have the same answer as with regard to 
the Butte & Superior, which you spoke of. We have 
the principle already stated which is involved there. 
with mechanical improvements, and the per cent of oil 
is not limited in that statement of the principle in 
Everson. 

RX-Q. 588. Then vou stand upon them as repre- 
sentatives of the Everson, reproductions of the Ever- 
son? : 

A. With the mechanical improvements and the ex- 
perience gained by the working out of those prin- 
ciples. 

RX-O. 589. With improvements and knowledge and 
experience which have followed the introduction in 
this country of the process of the patent in suit, isn’t 
that right? 
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A. Yes; there has been an itmmiense mass of "exe 
perimental work done in ali the mills, which contribute 
fOneit, 

RX-Q. 590. And as to the other plants, the Chino 
and the Ray, I presume the same thing applies? 

A. The same would apply. 


RE-DikGCT EXAMINATION. 
Dy TR See: 


R-O. 591. As regards all of these plants just re- 
ferred to on cross examination, the Butte & Superior, 
the Arthur, Magna, Chino, Ray, which have been oper- 
ating with quantities of oil upwards of one per cent., 
1 would ask you, considering this as a process, as 
the application of principle regardless of the particular 
forms of the mechanism used, whether or not you find 
any principle or operation in practice in these mills 
which is not set forth in the Everson patent, the 
Froment British and IJtahan patents, and the Kirby 
patent, and the articles in the California Journal of 
Technology? ; 

MR. GARRISON: 1 object to the form of the ques= 
lion; it is entirely improper to ask an expert such 
a question. 

MR. SCOTT: The question merely calls jigs 
whether he finds in these operations the application of 
principle not disclosed in this various literature. The 
question was objected to as improper, but there is no 


Butte & Superior Mining Company. 3093 
samuel P. Sadtler 


reason given. That is all I can say to the objection 
in that form. 

MR. GARRISON: I think it is obvious, if the 
court will indulge me. The counsel has simply formu- 
lated what he desires to have testified and the witness 
was left simply to say yes or no. It was entirely the 
evidence of counsel. 

THE COURT: Objection sustained; you @an 
change the form of the question. 

rR. SCOTT; Do J understand the objection to 
be that the question is leading? 

mac COURT; | think it is leading; that is to 
Say, it is your statement to which he is to give a 
yes or no answer, merely to assent or dissent from 
your statement. 

Defendant excepted. 

R-Q. 592. State, Doctor Sadtler, what you con- 
sider the essential steps and the essential ingredients 
used in the process as practised by these various mills 
named in my previous question—what you consider 
the essential] operations and the essential substances 
used. 

A. The essential conditions of the illustration of 
the principles which have been given in the prior art 
are, the presence of the finely ground ore with the 
addition of a sufficient amount of water to make a 
freely flowing ore pulp, and the addition of oil which 
oil has a selective action, as defined, a large number 
of which are enumerated by Everson; and then thor- 


ough igitation, which will bring about a commingling 
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of these ingredients. Under those conditions we have, 
following the laws of physics, certain results, which 
results are first, the formation of fine divided air 
bubbles coated by the oil film, and it has been shown 
that that amount of oil may vary over wide limits; 
those oil coated bubbles have the power of condens- 
ing into their film metailic sulphides, mineral par- 
ticles of that type, and of rejecting the gangue material, 
and the agitation provides the conditions for a separa- 
tion, by reason of the formation of this mineral coated 
froth, which, flowing into the spitzkasten will separ- 
ate, and is then by mechanical means ™ taken out 
and afterwards treated. The tailings can be retreated, 
which is already indicated in the early literature; re- 
treatment is spoken of in that California publication, 
and also in the others, and therefore we have all the 
conditions pointed out for following a successful opera- 
tion in practice. Many mechanical devices had to be 
introduced, and very considerable experience had to 
be gained as to how it would work to the best ad- 
vantage in the application of these principles, but 
the principles are all there, and the practice of these 
mills has not added anything that I can see to the 
understanding of the principles stated. 
WITNiSs ee Siw 
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mOMrAS A. TANNEY, recalled on behalf of de- 
fondant, for further 


DieCch EXAMINATION, 
meek. SCOTT: 


el. Mr. Janney, have you recently conducted 
ny mill operations with quantities of oil out of the 
rdinary ? 

fe Yes, sir; on April 29th our plant ran for eight 
ours, and I used 323.78 lbs. of oil per ton. 

QO. 2. Was this test conducted under your personal 
upervision ? 

me it was. 

Seo. And in your presence? 

A. I was there the largest portion of the time. 
Q. 4. And to whom did you give immediate charge 
f the operation when you were not there? 

fe Mr. Rex Sutherland. 

O. 5. Is Mr. Rex Sutherland here? 

oe ile is: 

QO. 6. Who co-operated with Mr. Sutherland in this 
peration ? 

A. Mr. George Taylor and an operator whose name 
have not got. 

M7. is Mr. Taylor here? 

fe Yes, sir. 

QO. 8. In the taking of samples who participated 2 
A. Mr. Meading, who is our head sampler, lad 
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charge of the sampling, and he himself took the moi: 
ture samples of the feed going to the machine, wit 
the exception of two samples which were taken whi 
he was at dinner, and those two samples were taken b 
Mr. Mower. 

Q. 9. Are Mr. Meading and Mr. Mower here? 

A. They are; and Mr. Mower had charge and actt 
ally took all of the samples for oil analysis and met: 
analysis and the tonnage samples. 

Q. 10. By what you have said it seems that f 
took all of the samples except the moisture sample 


and he took two of them? 


Jenne SES, 

QO. 11. And that the others were taken by M 
Meading? 

A. Yes, sir. 


Q. 12. Now as to the assaying of all these sample 
of the mineral first; that is, metal and insoluble, wh 
performed that operation? 

A. Mr. Martin, our chief chemist. 

©) 13. And aowhieshere: 

ee Ieleas. 

Q. 14. Did he do this personally, this assaying? 

A. Yes, sir. 

Q. 15. You said duplicate samples were taken 
what was the second sample for? 

A. One sample was taken for oil analysis an 
the other sample was taken for metal analysis. 

Q. 16. That is the one you just referred to tm 
Mr. Martin assayed? 
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ics, Sit. 

. 17. Who made the assay for the oil? 

Mr. Clauson, our oil chemist. 

mis. Is he herer 

He is. 

19. Now, will you describe first the appara- 


io rt Stee 


tus in which this operation took place, stating whether 
it was part of the mill equipment, or what it is? 

MR. GARRISON: At an appropriate time, if your 
Honor please, | desire to introduce an objection. I] 
do not care to object until counsel has fully gotten 
upon the record the equipment used or whatever the 
thing is, but I desire to warn the witness not to answer 
if he is asked to describe the experiment until I have 
had opportunity to interpose my objection. 

A. The machine that I used is known as our No. 
! retreatment plant. This plant consists of two emulsi- 
fiers— 

mre. SCOTT: I offer the blue print produced by 
the witness in evidence. the same being entitled “Flow 
Sheet of Concentrate Flotation Plant, Arthur Plant, 
Utah Copper Company.” 

mR. WILLIAMS: We reserve the right of objec- 
tion, as this it seems will facilitate the testimony, so it 
would be well to have it before us. 


Blue print admitted in evidence marked DE- 
MEN DANT’S EXHIBIT No. 219. 


A. The plant in which this run was made is known 
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as our No. 1 retreatment plant, and consists of twe 
mechanical emulsifiers followed by thirteen frothing 
cells. 

Q. 20. I wonder if you could not point that ott 
on the blue print so that the court can more readily 
understand it. It is rather small. 

A. In this particular test— 

©. 21. One minute, please. Are these two meclr 
anical emulsifiers the two cells at the left of these— 
af this series under the words “No. 1 plant”? 

A. They are illustrated by two circles. It says. 
“two emulsifiers in series.” ! 

QO. 22. With that placard marking them upon the 
diagram? 

A. Yes, sir. In this run I] endeavored to make twe 
preducts, cne was a tailing, which was sent to waste 
and all of the froth from the 13 cells was considered 
a concentrate. That is we did not circulate as iim 
trated by this flow sheet. This flow sheet represents 
Gur operations as we run from day to day. 

OQ. 23. The “middlings to elevator’ part of this 
diagram did not figure when you were carrying out 
this test? b 

Ae That is it, yes; sit 

Q. 24. The material just simply went straight 
through the 13 cells and out and that was the end of it? 

A. Yes, sir. 

Q. 25. Froth taken off and tailings discharged? 

A. Yes, sir. Previous to the time that this Teg 


Butte & Superior Minimy Company. "3729 
Thomas A. Janney. 


Was wade, in the regular operations, we circulated a 
middling and that middling went Lack to the two Dorr 
tanks and thence back to the flotation cell. 24 hours 
serore this test rum was made I cut out the circu.ating 
in the hope Miatetheres would he wo trace of oil in thie 
Weg. tanks when |] started this run. But J found 
fiat when J started the run that there was a small 
meount of oil in the feed. 

me20. You mican as it came before you at the end: 

mm. Yes, sir, as it came to the flotation machine. 

©. 27. And how much was there? 

MR. GARRISON: I object now to any testimony 
Wf these details of the experiment. J] have no objection 
0 their laving the foundation, the questions as to what 
Mat experiment disclosed, but I do not want to be 
Seejuidiccd by evidence which I feel we have a right 
o exclude under our objection. 

er KREMER: T think we all understand the 
situation. | think Judge Garrison might make his ob- 
lection, state his grounds at any time so we miglit 
snow what they are. 

/MR. GARRISON: Jf your honor pleases, this 
Fentleman has testified that on the 29th of April, dur- 
ng the course of this trial, in fact only a few days ago, 


ine a manager or mill superintendent—I have for- 
gotten just which—he was, of one of the plants of 
me ot the allied companies with the defendant—has, 
Miring a certain part of the day run a test. I can- 
Wt conceive under what head of evidence such  testi- 


mony could be admissible. The utmost limits to which 
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courts have gone, so far as I know, in permitting testi. 
mony of experiments not made in court, not made 
under the supervision of both parties, is by expert: 
to illustrate or substantiate from those their testimony 
It is a very grave question, in reading the opinions o: 
the courts, including the Supreme Court of the Unitec 
States, with respect to such testimony, as to whethel 
it should not by the nisf prius court be excluded, be 
cause the ordinary form that is used by counsel & 
objecting to testimony by reason of its orderliness 1 
quite often not carefully considered. We object becausi 
it is “incompetent, irrelevant and immaterial.” 

I have always considered that immaterial evidences 
was evidence the weight of which was so slight tha 
it had no materiality. Now, the Supreme Court of ti 
United States and other courts in this country, in deal 
ine with the situation of experiments carried on bi 
a party as an experiment and testified to by them 
have practically said that such things are immaterial 
they should receive no consideration. | 

But it is a waste of time to discuss that further thas 
the sidelight that it casts upon the objection I an 
making. This gentleman‘is not there as an expert 
he is not going to testify as to Kirby and Eversot 
and Froment and so forth. He is a practical imam 
he is a fact witness and nothing else. I think it 1 
the third time you have been on the stand. 

moi WITNESS: ~ diwice 

MR. GARRISON: The second time he has beet 
upon the stand to testify with respect to operations 
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with respect to the operations at his mill, as a fact 
vitness. Now, isn’t it most ridiculous—now, is it not 
1 most remarkable sight, during the course of a trial 
—and I am going to use a word now in no offenséve 
ense—evidence is manufactured and brought in. He 
foes off to manufacture this piece of evidence. He 
Makes it and produces it. It is a fact question. He 
jrings it in here with no possible opportunity for us 
Mehave any such relation to that fact as gives us a 
shance to test its veritv. We will have nothing what- 
mer except things written down upon a piece of paper. 

Now, it is bad enough if the rule is held to be ex- 
‘ended to experiments made out of court during the 
Meise Of a trial hy exerts; but to a certain extent, 
he situation is alleviated there because necessarily he 
has to tie these things into a theory; and, if his theory 
is unsound or his theory is one of those rapidly chang- 
ing theories, as all the theories in this case seem to be, 
it is not of much materiality, it doesn’t hurt anybody 
very much, because what they think today they don't 
think tomorrow and we don’t much care on what ex- 
periments they base their conclusion. But this is not 
this situation. This is a fact. This gentleman here 
Is a fact witness. “He is going to testify to facts. 
Now, I respectfully submit that in the whole course 
Of the production of the body of law and of evidence 
m this country, J doubt whether you can find an in- 
Stance where courts have countenanced the making 
O: facts during the course of a trial. 


Mees it releyant to anv issuc in this case> The 
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issue in this case is as to whether the patent in suit 
is valid and whether the defendants have infringed it. 
They have confessed infringement in their stipulation 
Therefore, that issue ts out of the case. How can this 
possibly—this fact that this witness made on the 29th of 
April—cast any possible light here on the question of 
whether the patent in suit was valid when issued? It 
cannot. Therefore under no law that I can see, tliam 
this case has developed, can this testimony be relevant 
or material or competent. I object to it as incompetent; 
I object to it as immaterial; I object to it as irrelevant. 

MR. SCOTT: Now, in the first place, “as itomgam 
time of this operation. I fail to see that that has any 
bearing the admissibility of the evidence. The in- 
vestigation of a fact sheds light upon the fact regard- 
less ot whether the investigation is made during the 
trial or before the trial. We have had many experi- 
ments here already that may*have been devised during 
this trial—doubtless they were. It is entirely imma- 
terial. They are accepted as a means of shedding light 
upon the question at issue; and I cannot conceive how 
the question of time has anything to do with it. 

Now, as to its having no bearing upon any question 
at issue here. It has the most direct bearing. Tim 
patent is based upon the assumption and has for its 
only foundation the proposition that there is a differ- 
ent phenomena taking place when the amount of oil is 
reduced below a certain alleged and fictitious critical 
amount. Now no one can deny that this experiment 
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will shed light upon that question; that it will show 
hat this fictitious amount is an absolute myth. . 

And as to the presence of the other parties at this 
sxperiment, the books are full of cases to the effect 
hat it does not run to the admissibility of evidence at 
ull. Of course the court in considering any evidence 
joubtless always will take into consideration the « 
cumstances under which the experiment, regarding 
which evidence was offered, was performed; but this 
i$ a matter of credibility that has nothing to do with 
he admissibility of this evidence. 

And, furthermore, here three or four days ago when 
we started to prove an operation similar to this one to 
which this witness will testify some objection was 
made on the ground that the other parties were not 
present. After some discussion we invited them to be 
resent, to compare the operation. The offer was ac- 
cepted and the acceptance of it is in the record and we 
aave proceeded in view of that state of affairs, and we 
have Witnesses here this morning. We have all of the 
fecessary witnesses to corroborate all of the details of 
Me operation. And as far as the Supreme Court of 
je United States and as for there being dozens of 
decisions, or some such number as that, to the effect 
that the experiments by experts should not be con- 
sidered, I can point to any number of cases in which 
the decision is hinged upon precisely such experi- 
ments. They have always been considered. [ doubt 
if we will have any difficulty in bringing in cases upon 
that point. 
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Therefore, I see no pegal objection to this witness 
proceeding with his testimony. The operation to 
which he testifies will be repeated under our previous 
affer and thus the only objection, even to the credibility 
of the operation, is removed, and I maintain that no 
objection dealing with the admissibility of the evidence 
has been offered. 

MR. GARRISON: Now, if your honor pleases, Mr. 
Scott has with utmost frankness disclosed the purpose 
af this testimony. He has said and of course I do not 
have to concur in his construction, but he has said ou~ 
entire patent depends upon a certain statement with 
respect to phenomena. He proposes by this witness to 
prove that the patent rests upon a falsehood. ‘This 
evidence, if admitted in this case as evidence, he says 
will be decisive positively of the entire case. So that 
we are faced with a critical situation which, according 
fo our opponents, our entire case is to be determined 
on whether this witness can testify what he did on the 
29th of April and the results thereof. ; 

Now, this phenomenon is one which requires for a 
determination expert knowledge of exactly what has 
been done and the results. We are so saturated now, 
after three weeks of this trial, that we know that the 
result, the method of operation, the mechanical prin- 
ciple, the nature and character of the froth, the position 
of the mineral, the situation with respect to the gan- 
gue, the action and subsequent appearance or disap- 
pearance of the oil, the action and subsequent appear- 
ance and disappearance of the acid, are all things of 
importance that cannot be exaggerated. 
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Now, we cannot see any of these things. We are 
going to be faced with statements by this witness that 
the critical things which make this experiment, made 
where they wanted it to be made, were present, and 
how can we possibly disprove whether they were pres- 
ent or not. The only set of eyes, the only mouth, the 
only brain, that can testify is this gentleman. He is 
ere profiered by the other side, and of course it is 
without any question therefore to be assumed that he 
will say that the things were present which are de- 
Fetminative, so Mr. Scott says, of the issues in this 
case. 

In other words, we have got this proposition: That 
during the course of the trial with respect to a fact, 
a witness may be permitted to depart from the neigh- 
borhood of the court room, produce a certain set of 
facts, come in and testify to them and thus dispose of 
the case absolutely! If that can be permitted, if that 
is permitted, it does seem to me that all of the rules of 
evidence that it has taken centuries of care to build up 
in order that justice may be administered, with due re- 
spect to the opportunity to test the proof, are done 
away with. 

Mix. SCOTT: One more point I would like to 
make, your honor. 

Now, this same objection, identical in substance and 
form, was made the other day, and an additional ob- 
jection was made that the testimony then offered was 
hearsay. Now that was fully considered and after the 
noon recess I addressed myself to the court for the 
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purpose of getting a complete understanding of the 
situation and I think I am correct in saying that the 
court’s ruling in excluding this testimony was based 
simply upon the ground that it was hearsay, and upon 
no other ground. 

THE COURT: Yes, but the court did not comm 
itself to any other proposition at that time. Even if it 
did, if the court was wrong at one time it wouldnt 
have any hesitancy in changing at another. 

MR. SCOTT: I did not intend to make that argu- 
ment. 

THE COURT: Here is the proposition asia 
court sees it: Under proper circumstances, I do not 
think it is an objection to an experiment that the other 
side have not had an opportunity to be present, but ex- 
periments are of value, probative value, in any case, if 
they are had and made under the conditions of the act 
or fact which they purpose to illustrate. Now, this 
patent has been issued some 12 years, and you are hav- 
ing experiments today, as I observed the other day, in 
the light of 12 years’ development and four remark- 
able years—or years of remarkable development of the 
process of this patent in suit. Now, are they under the 
conditions as they were when this patent was issued, 
when this discovery was made. 

MR. SCOTT: They are the conditions with the 
quantities of oil that were stated were in the prior art 
precisely. These experiments he tried run up to about 
16 or 17 per cent, I think, or as a matter of fact, thies 
hundred and twenty-some pounds. The same quantity 
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of oil that Everson mentions, approaching the quantity 
that Kirby mentions far in excess of the quantity men- 
tioned in the California Journal, and far in excess of 
Froment’s quantity, and it is upon the presumption 
that the improvements set forth in this patent 1s a new 
process, growing out of the reduction of the amount of 
@ienained in the prior art. Now, we conducted these 
operations with exactly the steps described in the prior 
art—nothing to it except the powdered ore, the water, 
the oil, the agitation and the froth, and those are th: 
things that are mentioned in the prior art, and that 
the prior art tells us how to do, and we have used this 
quantity of oil, the quantity mentioned in some of the 
prior art documents and beyond that mentioned in oth- 
ers, and we come here before this court confronted by 
this decision against us based upon the existence of 
a so-called critical point which marks of this patent 
Mien; the prior art. We produce an experiment in 
which we use the quantities of the prior art with the 
step prescribed by the prior art, a quantity far in ex- 
eo of that so-called critical amount; and I fail to see 
how the experiment can be immaterial, how it can 
have too little weight. It meets the issue squarely. It 
does what the patentees say cannot be done. It does 
What the prior art inventors said could be done. 

Mae COURT: Well, if it wasn't being done in 
those days and couldn’t be dohe, if nobody knew how 
to do it and now, as you say, after all of these experi- 
ments you develop it is seen that it can be done, ought 
to have been done then, is it material. 


3808 Alinerals Separation, Linuted, et al., vs. 
Thomas A. Janney. 


MR. SCOTT: We follow the exact directions of 
this prior art, and these patentees are no more war- 
ranted in coming before this court and saying that a 
given person is following their directions than the oth- 
er patentees are in coming in and saying you are fol- 
lowing my directions. The only respect in which any- 
body ever followed the directions of this patent in suit 
in a respect not shown in other patents, is in the prac- 
tice of economy. And other patentees and inventors 
have set a sufficient amount, they have said as low as 
one per cent, and then'this patentee happens to make a 
lucky guess that this process could be made successful, 
that it could be done with less than one per cent. 

THE COURT: It is like all other attempts to solve 
a problem. Others had worked on it, of course, and 
all, so far as the evidence shows had practically failed 
in producing the particular froth that this patentee did. 
In due course of time these people—yes, perhaps by a 
lucky guess or a lucky accident—took the step and 
made possible, perfect what before they were simply 
striving to do. 

MR. SCOTT: Our position upon that, your honor, 
is that these patentees did not tell us how to do it with 
less than one per cent. They said: “Do the same 
thing that all of these prior inventors did” and guess 
that you could do it with less than one per cent. 

THE COURT: Well, at any rate we are coming 
pretty close to the end of experiments that the court 
will receive. I will give you until two o’clock, both of 
you, to bring in the authorities on this question of ex- 
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periments. The patent law must be full of it. You 
have mentioned them several times, but I haven’t seen 
any authorities on these exp*~iments. Let’s have them 
at two o’clock. 


WHEREUPON an adjournment was taken until 
2:00 p. m. Friday, May 4th, 1917. 


2p om. May 4917. 


mR GARRISON: Ji your honor please, your 
honor will recall that in the early stages of this case, 
when the defendant began the introduction of present 
day operations, an objection was interposed that it was 
not relevant or material to any issue to be tried in this 
case. At that time I presented to your honor a series 
of authorities in England and in this country directly 
in point, the point being that where the question of 
validity is involved, and it depends upon the state of 
the prior art, no testimony is admissible with respect 
to the prior art unless it is given from the standpoint 
of the prior art, and the testimony which refers to the 
prior art in the light of later developments has but one 
purpose, and that is to confuse the issue and make it 
difficult for the court to see what otherwise would be 
sunple. Mr. Scott, representing the defendant, at that 
time met the challenge and stated that he would con- 
nect these later day operations with the prior art, and 
would show that they were demonstrations of the prior 
ert. 

This test about which they purpose calling this wit- 
ness, performed within a week, does not purport by 


3810 — Adinerais Separation, Limited, et al., vs. 


anv of the testimony given by this witness—and by 
that alone can we test 1t now—to reproduce the condi- 
tions of the prior art. This witness is not proffered as 
an expert with respect to the prior art. 

I find that the cases have had to deal with the condi- 
tions existing prior to the rule which now prevails re- 
specting the trial of patent cases in open court. Of 
necessity courts in the past have had placed before 
them for their consideration all of the testimony taken 
before the master or examiner in chancery who took 
the testimony, and therefore the courts dealt with the 
evidence of experts with respect to tests from the view- 
point of the testimony that was already in the case, 
and the question was what should be done with it. 
Therefore it is not remarkable—in fact it would be 
very remarkable were it otherwise—that we do not 
find any law with respect to the admissibility of the 
evidence. We do find expressed in the disposing of 
the evidence what indicates the duty of the Nisi Prius 
Court under the modern rule, under which testimony 
is taken in its presence. 

As a basis for what I shall say I refer to 83d Fed. 
Pages 696 and 697: “The complainant has endeavored 
to demonstrate that this testimony is untrustworthy 
and his expert has introduced a series of experiments 
to show that the method described by the defendant is 
incapable of producing a seamless cap. That com- 
plainant’s expert should prove the defendant’s methods 
inoperative is not surprising. An experience of 1B4 
yeirs in patent litigation has convinced the court that 
when an expert endeavors to prove that his adver 
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sary’s machine will not work, he is always successful. 
It is much easier to make a machine that won't.” 

Meeled /1/, page /21. Thercourt said: “I give 
no weight to complainant’s experiment made in the ab- 
sence of the defendant; such attempts at the making 
of evidence are not td be encouraged.” 

165 Ied. 909-11. “We disregard altogether the re- 
ports of tests made apparently by a skilled operator, 
some of them in the absence of complainant or of 
doubtful interpretation and in all so few as to be val- 
ueless.”” 

179 Fed. 7/Oi—at 77. “The record discloses at- 
tempts to demonstrate actual identity, but these are not 
produced in such shape as to avail the appellant. ‘The 
courts place little weight on ex-parte demonstrations in 
any case, but especially is this true in regard to experi- 
ments with chemicals.” | 

Now, keeping in mind that all these rulings were 
made where the evidence was already in the case, we 
find that even there, in dealing with experts, the courts 
have said that they disregarded their testimony. Now, 
if we disregard testimony, it must be because it is 
either irrelevant or immaterial or incompetent, and I 
assume that this was disregarded because it was i1m- 
material, because it had no weight. 

However, the main grounds for the exclusion of this 
evidence, it seems to me, is furnished by the facts that 
are incontestable. Its only possible relevancy would 
as to the matter of validity; there will be no pretense 
that it carries any weight whatever as to the question 
Of infringement. Now, what materiality, what rele- 
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vancy can a procedure at the Utah plant, carried on 
in a machine invented three or four years ago, with 
materials not those of the prior art, in a manner not 
disclosed by any procedure in the prior art—have upon 
the question of validity in the case at bar. Without 
any extended discussion, we are advised’ from the view 
point of the defendant, as testified to by their experts, 
and the only one who has dealt with the prior art— 
Froment, with his (according to them) olive oil and 
the test tube; Mrs. Everson with her bread kneading 
process and her other process by which the position of 


rect and the metal 


the gangue and the metal is 
is washed off by methods well known in the wet separ- 
ation of ores; and Kirby with his gentle agitation and 
elevation of an oil layer with the mineral clinging be- 
tween the oil and the water and separating, by the 
novelty of his invention, which is the injection of oil 
and air—all are illustrated by methods in which none 
of those methods are used, none of those procedures 
are carried out, and a totally different result 
achieved. 

As to how far courts will permit experiments, I 
think without exception one in limine procedure is re- 
quired of the person presenting the experiment, name- 
ly, that the conditions under which the experiment is 
produced are identical with those that they pretend to 
repeat. I have not attempted to bring with me the ci- 
tations or quotations from the innumerable cases which 
hold that. What our positgin would be were these 
gentlemen to proffer through the mouth of this witness 
testimony of what he found to happen in a test tube 
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n Utah in the attempt to put olive oil and sulphuric 
acid and shake it up, according to the way he read the 
Froment patent, I will not take time to discuss. What 
would happen, similarly, if he told us what he did in 
his room in his home in Utah, by kneading the mass, 
according to Mrs. Everson, or by taking some appar- 
atus well known in the wet separation of ores and fol- 
lowing her second practice—or 1f he constructed ‘a 
Kirby machine and operated it in his own room and 
told us the results—I will not say what position we 
would take toward those; but we think these gentlemen 
have themselves laid the ground work for showing 
that what this gentleman proposes to testify to 1s een- 
ditties identical with those which they purport to rep 
resent—there is no possible basis in the law of evi- 
dence or the law relating to the trial of issues in patent 
suits to justify or vindicate this evidence, and there is 
an entire failure of it in such evidence, and I think the 
witness has already testified, when he was identifying 
his flow sheet, that these were Janney machines, and 
the evidence is already before you that they are a mat- 
ter of three or four years of age; so that it is demon- 
strated before your honor that this can not possibly be 
any reproduction of conditions existing at the time of 
Froment, at the time of Everson, or at the time of 
Kirby, and if they are not, then there is no possible 
basis whatever for the introduction of this evidence in 
this suit. 
MR. SCOTT: First, as to the identity of condi 
tions, of course we all admit that the conditions of any 
incident must be reproduced with substantial identity. 
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[ never knew of any requirement that the impossibility 
af absolute identity be complied with. Now, the only 
question of any importance bearing upon this matter is 
the mechanism employed. The patent in suit discloses 
and the complainant's testimony is that the apparatus 
there used was known 20 years before the patent was 
applied for or the alleged invention made. It is in evi- 
dence that all kinds of agitating apparatus were in ex- 
istence before the prior art documents upon which we 
rely. That is the identity. We used agitators in this 
process before the court. It is not a question of me- 
chanism. The process involves the mechanical step of 
agitation. The only elements involved in the process 
are these: the powdering of the ore, the mixing of the 
ore with water, the addition of oil and the agitation. 
This completes the whole process from beginning to 
end, and no question of identity can come up as far 
as to the process. That is the process as shown to the 
court, the apparatus was all known at the time. 

Now, the authorities that Mr. Garrison has been 
reading simply confirm what I told the court this 
morning, that this question of experiments, whether 
made ex-parte or inter-partes, no matter how per- 
formed, merely goes to their weight and has nothing to 
do with their admissibility. Every case read by Mr. 
Garrison enforces this point. The point has never 
been analyzed in patent cases, so far as I know, be- 
cause these experiments have always been received, 
and if we look into the patent cases all we see is the 
analysis by the court of the experiments with a view to 
judging their weight as evidence. In the general law. 
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t course, the instances are many where these cases 
ave been analyzed and there is one case in particular 
mat I have a note of. That is Berg v. Chicago & 
cock Island Railroad Company. In this case the plain- 
ff’s children—two children had been injured on de- 
endant’s railroad tracks, and the defendant without 
otice to the plaintiff made certain tests to show that 
1e theory of plaintiff as disclosed in the pleadings was 
ntenable, and upon that state of facts the Supreme . 
ourt of Iowa commented as follows: ‘Defendant 
lade certain tests without notice to the plaintiff. The 
ourt admitted proofs of these tests over the objection 
f plaintiff.” The court goes on to say: “We think 
vese tests were proper and if fairly made the facts 
icslosed thereby would be of great value in reaching a 
onclusion. We cannot adopt appellant’s view that it 
an attempt to manufacture ex-parte testimony. In- 
ances are without number where, pending litigation, 
le parties have made tests, measurements and trials 
elating to facts in dispute, and they have been regard- 
d as competent and as a quite satisfactory class of 
vidence upon questions of fact, and we are not fav- 
red with the suggestion against the reason of such a 
ule. Upon the question of the admissibility of such 
vidence, courts have never assumed that it was “man- 
factured” in the sense in which the term is used in 
rgument. It is not the law that in making such tests, 
leisurements and so forth, the opposite party is en- 
tled to notice in order that he may be present. It is 
te right of each party in the preparation for trial to 
ake all legal steps in the way of being able to meet 
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the issues of facts by proof, and in preparing for th 
presentation of his evidence no notice to the advers 
party is required. When they are used— 

That is the test—‘When they are used the circum 
stances of their use, including motives for and all th 
conditions of an unfair or impartial use are matter 
that may lessen the value of the testimony.” That i 
the end of the court’s comments. That is the case @ 
Berg v. Chicago & Rock Island Railway Company, 5. 
N. W. Reporter, 680, and it is found in the Suprem 
Court reports of lowa 90th volume, page 106. Ingmg 
case of Byers v. Nashville Railroad Company, 94 Tenn 
345, the court says: 

“Tt is next assigned as error that the court exclude 
the testimony of Henry Mangrum, who, at the reques 
of the company, made an actual test to see whether th 
train that caused the death could have been stopper 
after the engineer saw or could have seen the man o1 
the bridge. This witness proposed to prove that h 
ran the same train on a different day, after the acci 
dent, over the same place and bridge; that he had th 
same number of coaches; that in making the test, a 
soon as he could, by being on the lookout, see an objec 
standing on the center of the bridge, he applied ever 
means known to him or other skillful engineers, an 
used every endeavor, to stop his train, and that it wa 
impossible to ston such a train before passing over thi 
bridge: and that his entire train passed over the bridg 
before he was able to stop it. He further would hav 
testified. if allowed. that he applied his air brakes, re 
versed his engine. and used every means known to eft 
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zineers to effect the stop, but was unable to do so. 
Chis test was made by Mangrum for the purpose of 
naking him a witness and proving the result of the 
est. This evidence, on objection, was not allowed to 
ye given. The authorities in other states are con flict- 
ng upon the admissibility of such evidence, and we 
lave been cited to many cases, all of which we have 
xairined. In our own state it has been held that 
ie evidence of an expert is not incompetent because 
f an ex parte examination, investigation, or experi- 
ent imade by him. Nor is such evidence inadmis- 
Die because the experiments were made after the suit 
ad trial has begun, and with a view to being used as 
Stimony in the case. The objection in such cases 
eS not to the con upetency or admissibility of the testi- 
ony, which is a matter for the court to determine, 
it to its weight and sufficiency before the jurv; and 
pecially is this the case where the experiment is 
ade ex parte, and is such that it lies wholly within 
€ power of one party, and wholly beyond the power 
another party, to make such experiment. We have 
en cited to quite a number of authorities to sustain 
e contention that such evidence is incompetent and 
admissible in cases where the experiment is not 
ually within the reach of both parties, but we have 
E been akic to find this doctrine sustained. We do 
id cases, however, holding that, where the ex: peri- 
Mis made ex parte, it affects its weight that Ae 
Snot inade after due notice to the Opposing party, 
d giving such party opportunity to be present and 
s the test applied. That such evidence is compe- 
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tent, but its weight to be duly weighed by the jury, 1 
supported by the following authorities: Boyd v. Stat« 
14 Lea, 161; Lipes vy. State, 15 Lea, 125: Rating 
Co. v. Ayres, 16 Lea, 725; Railroad Co. v. Champam 
(lad. Sup.) 32 NN. E. 874;"Underh. Ev. P20 
other cases in accord. It is uniformly held that i 
all such tests, to make them competent, the condition 
under which the tests were made must be the sain 
as near as practicabie. This requirement appears t 
have been substantially complied with in this case 
and, judging from the testimony offered to be giver 
the conditions of the test were essentially the sam 
as when the accident occurred. We are of opinioj 
the trial judge was in error in not allowing evidence 
of this test to be introduced, under proper instruction 
to the jury as to its weight. We cannot speculate o1 
what might have been the verdict of the jury if thi 
evidence had been allowed to be introduced. It wa 
upon a vital point in the controversy. The plaintit 
had been permitted to prove by a witness that he hat 
gone upon the tracks, and measured the distance a 
which a man could be seen standing in the muddle o 
the bridge; and a hot contest was made over the ques 
tion how far a man could be seen on approachins 
the bridge, and opinions pro and con were introduces 
on the question whether it would be possible to stoj 
the train after reaching a point where a man could firs 
be scen by a lookout upon an approaching train. Thi 
is the turning point in the case, and the evidence wat 
very conflicting; and for the error of the court i 
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rejecting evidence of this test, properly limiting its 
Meioht and sufficiency, the cause must be rev«rse. 
and remanded for a new trial.” 

Now, there is a parallel between that case and 
ims case. Here, this patent before the court is based 
upon an experimental test. Some gentlemen in Lon- 
don, some 11 or 12 years ago, took a little labora- 
tory machine such as we have here, with their knowl- 
edge of the prior art, either actual or constructive, and 
it makes no difference which, although probably ac- 
tual, with full knowledge of the prior art respecting 
the quantities of oil which this witness wiil sav he 
used, and smaller quantities and larger quantities, witb 
full knowledge of those facts, they take this little 
apparatus and perform an experiment with which they 
get a froth with less than one per cent of oil, and 
then they go forth to the world and say: this is a 
discovery, these pcople that went before couldn’t do 
this and no man ever did it before. . 

We offer this testimony to show that what these 
prior art inventors disclosed could be done when they 
invented it, could be done when these men in LondJor 
put this fiction before the world, and that it can he 
done today. What are the conditions of the privi 
art that we reproduce? They are the powdering of 
the ore, which this witness has done in this exneri- 
ment or had done for him; its admxiture with wate-. 
the addition of oil in the amount named in the pricr 
art, larger quantities maybe than the prior art ii 
ventors named—and the last step, agitation. Here 1s 
represented every condition. He has done it in a 
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receptacle made of iron while some of these prior 
art people may have made it of wood. It may be that 
he turned the agitator with an electric motor while 
they may have used a water wheel. That is no de- 
parture from the substantial identity of conditions. And 
therefore I maintain that there is not a single criti- 
cism put forth by Mr. Garrison that will stand the 
test of adjudicated cases or of reason. 

MR. GARRISON: I only want to say one thing, 
to say that the cases all hold just as Mr. Scott has 
read from his cases, that the person performing the 
test has illustrated that the conditions of the test 
represent and reproduce what they purport to repre- 
sent and reproduce, in his case a railroad track, sami¢ 
engine, same cars, same place, same bridge. Until 
they do that, it 1s not admissible, and so far from 
their having laid that groundwork, their testimony 
shows that so long as they use this equipment that 
they have at this mill they cannot even pretend that 
they are representing anything that the prior art dis- 
closed or anything that puts us in the position of the 
prior art. 

THE COURT: The court will consider for a mo- 
ment what was said when this character of evidence 
fee iitst offered = 


(Whereupon a short recess was taken.) 


THE COURT: This objection seems really to bring 
us right back to where we were on the day when the 
defense first offered evidence of what was being 
done in other plants for while before noon the objec- 
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tion was based upon the Se that experiments are 
not admissible at ail, and while that ground has not 
been abandoned since noon—and J think before noon 
the objection was also made that it was not ilius- 
trative of the prior art—all of that was met by the 
court’s ruling originally when this character of evi- 
dence was offered at that time, that it was going to 
be, as the defendant promised, connected up and shown 
Meme ilinstrative of the prior art. As 1] have said 
Metore, the proof in this case must be that of the prior 
art. Mfre subsequent developments, improvements, 
discoveries, will not have weight and properly can 
have no weight in the final determination of the case. 
But it is said still that this was the prior art. As 
fir as experiments are concerned, they are subject 
to both criticism and suspicion. J] would not go as 
Mr as the cases that counsel has read from, abso- 
lutely refusing to consider such evidence aitogether. 
the 177 and 165th and 179th Federal—or that expert 
testimony before the court is of no value, because it 
does not seem to me that that is in accord with either 
Merc Or principic; it does go to its credibility or 
Weight, and how much the court will give to cither 
to that variety of testimony. It is necessary that the 
conditions shall be the same of course, or otherwise 
the experiment is wholly misleading. [I suppose every 
judge who has sat on the bench has had plenty of 
evidence Of experiments brought before him one time 
Or another. The case counsel read from last indi- 
Cates that, and also it has been so in this court. Con- 
ditions must be the same. If John Doe was being 
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prosecuted for shooting Richard Roe with a gun at 
a distance of 500 yards, it would certainly be com- 
petent for the defense to come in and show that the 
gun, by actual experiment, would not carry that far; 
but it would also be necessary for the defense to show 
that it was at the same range and the same sort of 


me 


or at least at the most favorable angle; forj,/it was 


ammunition, that the gun was held at the ‘ord angie 
shown that the shot was fired at a thuusand yards, 
the experiment would be worth nothing. I think the 
court observed in a former ruling as to what can be 
done today as to experiments is correct, that it all 
turns on the substantial identity. Another remark 
the court made was that there is already cvidence in 
this case that the defendant is operating and has 
operated with more than one per cent of oil specified 
in the patent, and plaintiff not having explained its 
position in reference to that—the time not having come 
—it might be that the plaintiff might claim that such 
operation could not be conducted with that amount of 
oil. Certainly, to meet that contingency, the defend- 
ant would have a right to show that they can be 
conducted. Plaintiff might claim that they could not 
be conducted under any other conditions than the 
Butte & Superior conditions, and it would be com- 
petent for the defendant to show, as corroborative, that 
they can be and that they are being conducted else- 
where. 

Now, this experiment which the defense proposes 
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to put in evidence is of the same character of regular 
operations; I think you might say that it was con- 
ducted long enough to bear a sembiance to the regular 
operations which are covered by the stipulation’ | 
think one of the ob;ections raised the other day was 
that it was only» an hour, and hence it could not 
come within the stipulation. 

Miaving started out upon the theory that the de- 
fendant can introduce this evidence as illustrative of 
the prior state of the art,—Of course it must be shown 
hy proof; it is not sufficient to claim that is the prior 
state of the art—The court will not change its ruling 
now, but as I said before you are getting close to 
the limit as to the number of these experiments which 
you will be allowed to show. As Judge Holmes puts 
it in a Massachusetts case, the court must control 
that, and not allow them to continue for the length of 
Meinans life, if not for eternity. J can not wait here 
while you go to Utah and make experiments indefinite- 
i 50 this objection will be overruled, but bear in 
mind that you are getting pretty nearly to the end. 
I am not prepared to say that counsel has failed—He 
Ras not put all his case in in defense yet—to show 
that these conditions come fairly within the prior 
state of the art, but I am prepared to say that counsel 
has a heavy burden on him to show that. Of course 
Meiiaive observed here before that this case is being 
Meied, as far as the evidence is concerned, as though 
the Hyde case never existed; but with the presumiption 


Bievalidity attachine to the patent in suit, and the 
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Supreme Court standing back of that patent, the de- 
fense knows what it has to overcome. So we will 
allow you to proceed, and in the end we will see 
whether it is, as you claim it is, illustrative of the 
prior art. 

MR. SCOTT: I would like to inform the cour 
that I wish to present this witness, and that after 
that we have in the Grand Jury room a model machine 
which we would invite the court to see operate. 

THE COURT: J might have said | do not sce 
why these experiments should not have been made 
in the plant here at home. [ don’t see why you should 
invite the plaintiff to run outside of the jurisdiction 
of this court to see these experiments. I say you 
are entitled to introduce them under the plaintiff's 
authorities, regardless of what some of the Federal 
authorities say—entitled to introduce them, whether 
they have seen them or not. It goes to the weight 
and to the credibility; at the same time J do not see 
why these experiments should not have been con- 
ducted in the plant here. The court might want to see 
them, and of course the court is not going out of the 
jurisdiction. , 

MR. SCOTT: It was a matter of convenience as to 
wiich plant could most handily do it. The plant which 
we refer to is a model plant, installed on the upper 
floor, and we would like the court to see that. 

THE COURT: Of course the court is not saying 
that you have put in your last experiment, but 1s 
simply suggesting, strongly, that you have used pretty 
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nearly what the court would consider a reasonable 
time. ‘Lhe objection will be overruled and an excep- 
tion will be noted. 

Q. 28. Do you remember, Mr. Janney, the point 
that you had reached; we were discussing the con- 
struction of the plant, and you had stated that it was 
your No. 1 retreatment plant, consisting of 2 emul- 
sifiers and 13 frothing cells. Wiauil you complete your 
description of the plant in which you conducted this 
Operation with 323.73 lbs. of oil? 

A. Jn my earlier testimony [I described that we 
had two emulsifiers and 13 frothing cells in series. 
All of the concentrate from these 13 cells was sent 
directly to the concentrate bins, and the tailing was 
sent directly to waste, and there was no circulation, as 
in the operations previously testified to. 

22. Now, before you begin this test, as I re- 
irember, you stated this morning that you took some 
precaution to prevent any oil or any great amount 
ef oil additional to that directly added being present? 

See eerore [ leit Butte | telegraphed to Salt Lake, 
Mento Garticld, rather, to have the circulation dis- 
continued. | 

mod) §«6By circulation you mean the return of the 
middling ? 

Pee tlie return of the middlings. 

©. 31. And in the regular operation of this ma- 
chine, just state where those middlings did go back 
te, 
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A. In the reguiar operation of this plant the mid- 
dling was returned to two elevators, and the pulp 
is there elevated to two four-spigot classifiers. 

O. 32. Those marked “Janney Classifier” at ‘me 
left hand of the sheet, isn’t it? 

A”. Wes: 

QO. 33. Elevated to the classifiers. What are 
those classifiers for, primarily? 

A. I might state that, in addition to the middlings 
going to the elevators, the original concentrate that 
is from the vanners in the mill also discharges into 
the same elevator, and with the middlings it is elevated 
to these two classifiers. | 

Q. 34. When you speak of the material from the 
mill, you mean the tailings from the gravity treat- 
ment in the mill? 

A. No, it is the concentrate from the vanner, and 
part of that feed is what constitutes the feed to the 
flotation plant. These classifiers are used for the 
purpose of removing the coarse material, and_ this 
coarse material is treated by the Wilfley tables. 

Q. 35. That is indicated on the drawing by the 
placard “Spigot to Wilfley Table’? 

A. Yes, and the overflow from, these classifiers 
is delivered to two Dorr thickeners, 44x12 feet, desig- 
nated as Dorr tanks on the print. In my previous 
testimony I stated that these tanks were 44x20; I find 
they are 44x12. The overflow from these Dorr thick. 
eners is wasted, that is, it is not used any more, and 
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he thickened product is divided between two plants, 
nd inasmuch as ] am oniy dealing with one plant in 
his experiment, | will refer to that plant only. 

feo, he two plants are indicated there by No. 

Mant, 13 cells in series, and lower down, No. 2 
Mant, 15 cells? 

me Yes. 

3/7. And you are goine to confine yourself 
NO. 1? 

fe lo No. 1, ves. Now, as the thickened product 
fem; the Dorr tank enters No. 1 plant, enters the 
Miusifiers, oil is adeed. 

Mec. hat is the place where it is so marked, 
Oil Added’’? 

fee Yes, and our aikaline reagent is also added at 
he same place. ‘The pulp, oil and reagent pass¢$ 
hroveh the two emulsifiers, and thence to the flota- 
ion cells. 

eo). Now, Mr. Janney, I see as this sheet is 
fede now, that you have a placard here, “Concentrate: 
Tom Upper Cells to Concentrate Bin; Number Left 
© Judgement of Operator.” And beow that there are 
everal other cells, the froth from which goes back as 
niddlings to the elevator. What is the effect of bring- 
ng back those middlings upon the oil supply? 

A. It increases the oil supply. 

Q. 40. Now, you had just got to the point of stat- 
mg, 1 think, that you had the circulation cut out. 
You telegraphed to have the circulation cut out be- 
ore you went to Salt Lake. Will you please state 


Cr} 
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what the effect of cutting that circulation out was up- 
en this oil supply? 

A. Well, my object in having the circulation cut 
out was that in this test I would be dealing, as nearly 
as possible, with a pulp that had no other material im 
it except the feed that came irom the classitiers. im 
the time allowed was not sufficient to allow all of the 
oil that was contained in these tanks to work out vl 
the system. 

Q. 41. In the Dorr tanks, you refer to? 

Ee ies 

Q. 42. That is, some of the old material kept the 
Oil Simm tieney 

De Vics: 

Q. 43. How long was this running without circw- 
lation before you started this test? 

A. About 30 hours J believe it was. I believe | 
mentioned 24 hours, but that was just a rough figure 
It was 30 hours. 

QO. 44. Now, how much oil per ton of ore was 
there in the feed during this test, before you added 
the oil which you did add for the purpose of the 
test? 

A. 1.04 pounds per ton. 

Q. 45. That amount was in there by virtue of 
the residue in the Dorr tank? 

fe GS. 

Q. 46. Would that 1.04 pounds per ton cause the 
formation of a froth concentrate? 
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MR. GARRISON: That is objected to as specu 
ative. 

(Question withdrawn.) 

©. 47. Did you ever use the same mixture in amount 
s low as one pound per ton? 

“A. The lowest we used was in a test that I testi 
ied to earlier in the case, in which I used 1.6 Ibs. 
f{ original oil, and J think there were four and a 
raction pounds there already, so that the total was 
.68 pounds, if ] remember correctly, and the results 
yere negative. — 

QO. 48. By negative what do you mean? 

fe they were not good results. 

©. 49. Did you ever run without oil at all—that 
Sewithout new oil added? 

f= cs. 

©. 50. What was the result then? 

A. I noticed a few stray bubbles on the first spitz, 
hat was all. 

O. 51. What were the conditions then as to residue 
Mt oil in the Dorr tanks as compared with the con 
lition when you conducted this test with 323 odd 
sounds of oil? 

A. | believe there was in the neighborhood of 
‘our pounds per ton of oil. 

©. 52. And that gave only a few stray bubbles 

A. Yes—Well, I did not run that test with that 
il amount; that was 1.6 pounds of new oil added 
(© that, and [I did get some froth on that test. I have 


3830 Minerals Separation, l.aumited, et al., vs 
Thomas A. jammney: 


not run a test where I used just the four pounds of 
dil in the circulation alone. 

©. 53. You have not made a test just with the oil 
that was left there from the circulation? 

A. Well, not knowing the quantity of oil I haven't; 
{ have run the machine, but I don’t know how much 
ail was in the circulation. 

Q. 54. Have you a statement containing a report 
af the operations of these gentlemen who are here and 
who worked under you in conducting this test? 

iia Yes: 

Q. 55. Will you produce copies of it or haveml 
got them? 

A. You have’ then, 

MR. SCOTT: JI offer this statement in evidence, 
entitled “Utah Copper Company, Arthur Plant, Mietal- 
furgical Department, Eight Hour Test made in Re 
treatment Plant, etc.” 


Table marked DEFENDANT’S EXHIBIT 
No. 220. 


Q. 56. What was done with the products, the con- 
centrates and tailings before the assays were made; 
were they simply assayed as they came from the ma- 
chine ordinarily? 

A. All samples were taken in duplicate, one sample 
was taken for the purpose of determining the amount 
af oi! in the product, and the other sample was taken 
for the purpose of determining the amount of metal 
in the products, and the samples taken for the oil 
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wnmalysis were taken by means of a cutter, having a 
sne-half inch opening. These samples were taken every 
[3 minutes throughout the test, and the composite 
fiuple was allowed to accumulate during the test. The 
wickets containing the oil sample were delivered to 
mie iaboratory and turned over to’Mr. Clauson who 
fade the oil analysis. Like samples were taken for 
netal analysis, only the samples, after being collected, 
ee“delivered to Mr. Mieding, who has charge of our 
sampling, and he saw that the samples were properly 
fried, crushed, rolled and delivered to Mr. Martin, our 
shief chemist, at the assay office, who personally made 
he analys}s. 

©. 57. Now, at the bottom of this sheet, which is 
exhibit No. 220, 1 find a note as follows— 

MR. WILLIAMS: I wanted to read this paper 
before expressing any objection, and having done so, I 
find upon it evidence that the operations could not 
by any possibility be a reproduction of any of the 
patents that are relied upon by the defendant. The 
mixtures are fuel oil, Jones oil, American creosote 
and Yaryan pine oil. Pine oil was never used in flota- 
tion until years and years after our patent was granted; 
none of these other oils are the oils mentioned. ‘There 
is an alkaline reagent here, 6.37 lbs. per ton, and I 
don't even know what it is, but judging by that plan, 
it is Calura, a recent invention in the art. The docu- 
ment shows upon its face that it is not an operation 
ef the prior art, therefore or object to its reception 
in evidence and any testimony in regard to it. 
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MR. SCOTT: In the prior art patents, noticeably 
the Everson patent, she mentioned animal and vege- 
table oils generally, but never published all the differ- 
ent kinds of oiis that might be used; it was impos- 
sible to name them all; Everson named various re- 
agents to be added to the pulp, in her patent, and 
furthermore the argument advanced by Mr. Williams 
has no bearing upon the point at all. The process of 
Everson would be here none the less, or any of these 
other prior art inventions, notwithstanding that other 
things are here also. We have followed the Everson 
directions as set forth in the patent. She advises 
the use of a long list of different reagents, both 
acids and salts of every conceivable nature, and she 
names some of the salts she has used. She does not 
name them all; she names probably six or eight or 
ten. She speaks of the use of salts, and strangely 
enough, it is found in modern practice that the usé 
of such salts is beneficial. She speaks there of the 
use of copper sulphate, which has been used since by 
the Butte & Superior. 

THE COURT: It is in line with all the formes 
testimony, and the court will ‘adhere to its ruling. 
Perhaps this special objection was not made hereto 
fore, but of course it will be a matter for argument 
later on. I think one witness testified to having a thou- 
sand different oils in his laboratory. Many of the 
results obtained today are traceable, according to the 
evidence, to new mixtures and combinations of oil. 


Whether that is part of the prior art is another thing. 
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e 
The question whether these oils are differently com- 


Lined—and thus have different effects—I think they 

must, or they would not take so much trouble to mix 

them. At this time the objection will be overruled. 
Pigintit excepted, 

58. | note at the bottom of your report, éxhibit 
220, the following note is made: “On account of 
products containing so much oil, they were dryed with 
an oil solvent before the metal assays were made.” 
Explain why that was done. 

fm In this particular test, during the eight hours 
about 1414 tons of oil #e8+used, and only 91.3 tons 
of material were treated. It was necessary that this 
oil should be washed out from the product in order to 
get a true metal assay of the product, and it was 
for that reason that I washed them. 

Q. 59. Does this table show the amount of oil 
in the concentrate? 

fe ves, it is on the last column at the right of 
the sheet, on the fifth line down under the tabula- 
Mon; 680.175 lbs. 

O. 60. There was 6&0 pounds of oil on the con- 
eentrates by assay? 

em Yes. 

Q. 61. And is your pounds by weight of the con- 
centrate increased by that 680 pounds of oil on them? 

A. That 680 is not the oil contained in a ton of 
Material rejected at the tailings, but it is the number 
of pounds of oil that would be carried out with every 
ton of concentrate produced. 
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OeG2.” Weyer, atom. 

Ae Yes. 

Q. 63. Then you started with 91 tons of heads 
—of course that was without any oil at all? 

A. Yes, that had one pound that came from the 
Dorr tank, 

Q. 64. And would your results have ctheked up 
if you had figured vour original tonnage as 91 tons, 
without this added oil, and then figured your con- 
centrates with 680 pounds per ton of oil added to it? 

A. I don’t think I quite understand your question. 

Q. 65. Well, your operation would have ended with 
more material than you began with if you had not 
taken the oil out, wouldn’t it? 

A. It would have ended with the amount of oil 
—with an amount of material equivalent to the amount 
of ot] that I added to the machne. 

Q. 66. Would another way of correcting that have 
been to have added the weight of the oi] to the heading? 

A. That would have been one way of correcting it, 
yes. 

Q. 67. Instead of that, you washed the oil out of 
the concentrate? 

A. Yes. I also washed the oil out of the tailings 
and heading. 

Q. 68. Now, why is it that the combined amount of 
oil in the concentrate and tailing does not equal the 
amount of oil that you added? 

A. That is due to the discrepancy in the oil anal- 
ysis. On account of the concentrate containing so 
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nuch oi] I found it a difficult matter to dry off all of 
he water without carrying some of the oil with it. In 
his particular case I think it took over 24 hours to 
Iry off the water before we could take a sample to de- 
ermine the oil in it. 

Q. 69. What kind of mixture was this froth after 
t was broken down and was being dried? . 

A. This concentrate mixture consisted, after it was 
ut on the steam bath and the bubbles broken down, 
fa layer of oil floating on top of the water, and 
s the steam would be generated underneath the oil, 
- would bubble up through, and I am of the opinion 
qat when this steam would rush through it would me 
hanically carry some of the oil with it. Also, on ac 
ount of the oil standing in the presence of the air sp 
mg, I think some of the lighter oils volatilized. 

Q. 70. Then the amount of oil, I see by these as- 
ays, adds up less than the amount that you actually 
dded? 

i they do. 

Q. 71. And therefore the figures here given of the 
mount of oil on the concentrates and tailings would 
lat be less or more than the amount actually pres- 
it? 

A. What do you mean, actually present; the 
mount added? 

Mm 72. Yes. 

A. It would be less than the amount added. 

Q. 73. What would be the total pounds of oil 
sed per ton, based upon the amount of oil in the 
‘oduct ? 
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AD A ilittle%ever 217 |bs: per ton: 

©. 74. That is based on the oil assay figures? 

A. Yes; based on the amount of oil in the concen- 
irates and in the tailings, and the amount of oil was 
217 pounds. 

Q. 75. As against the fact that you actually did 
have 323.78 pounds? 

i Yes: 

Q. 76. How much of that oil can you account for 
by the oil assays of the concentrate and tailings. as 
compared to the amount of oil added? 

A. Approximately 68%. 

Q. 77. Have you told everything that you personal- 
ly did in connection with those tests—with this test 
so far? 

A. No, I have not. I gave instructions as to how 
this test should be run, that is, relative to what should 
be considered concentrates, how much oil I wanted 
used, and after those instructions were given I watched 
the operators in charge, to check the tonnage samples 
and the amount of oil added, and I would go there 
about every half hour and see that conditions were 
the same. 


CROSS EXAMINATION 
BY MR. WILLIAMS: 


X-Q. 78. How much of that oil was left in the plant 
at the conclusion of the operation? 

A. We started the test at 5.45 p. m. April 29th, 
and we considered the test stopped at 1.45 a. m. of 
April 30th, and we discontinued sampling, I believe 


XM 
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it was 30 minutes after we considered the test ended. 
That is, [ had made determinations on that plant, and 
{ found that it takes about 30 minutes for the feed to 
travel through the machine. 

X-Q. 79. I was wondering how much of that oil 
was left sticking to the spitzkasten and other parts of 
the appliances. You have lost something like 32% of 
the oil. Don’t you think that you lost some of it by 
reason of the fact that it did not come out of the 
plant? 

A. I did not look into the machine to determine 
that. It would be quite a job to do that. 

X-Q. &0. You don’t know but what you left the 
plant in a pretty dirty condition as to oil? 

A. Well, I can’t say. What I could see was all 
right. , 

X-Q. 81. I don’t find in your statement any separate 
determinations as to the overflows from the 13 dif- 
ferent spitzkastens; did you make them? 

A. All we would know would be the total amount 
that the whole 13 spitzkasten were giving forth; is 
that right? 

Bee yes, that is correct 

X-Q. 82. Now, you ran the plant for 30 hours with- 
out circulation, but in the regular operations before the 
experiment? 

fee 'hat was before the experiment was started. 

X-Q. 83. You cut off the circulation but you did not 
stop the plant? 

fo Ghat is cofrect. 
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X-Q. 84. What sort of operations did you carry 
on in the plant in that 30 hour period? 

A. Well, regular operations, using approximately 
21 pounds of oil per ton. 

X-Q. 85. Using what kind of oil? 

A. The same mixture which was stated in the ta- 
ble. 

X-Q. 86. So that you did not stop the machine at 
any time; you did not stop the plant; you just started 
to put in this extra oil? 

A. Yes, the extra oil was started then. 

X-Q. 87. Now, you said that a determination was 
made of 1.4 pounds per ton of oil still in the feed be- 
fore the point of oil addition. What kind of oil was 
that; do you know? 

A. We do not make a determination to determine 
that. I don’t know what kind of oil it was. 

X-Q. 88. Probably it was dissolved oil, wasn’t it? 

A. I can’t say as to that. 

X-Q. 89. Won’t your examination show that? 

A. No, our oil determination does not differentiate 
between the kinds of oil contained in the feed. 

X-Q. 90. Well, your creosote had phenol in it. 
Would that be counted as an oil in your determina- 
tion? 

A. Well, to the best of my knowledge I think 
it is. 

X-Q. 91. It is in the oil when you feed it in? 

A. Yes, sir. 


X-Q. 92. It goes in to solution and then as I un- 
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derstand it your method of determination catches it 
although it is in solution? That is right? 

A. 1 think so, in small quantities like that. 

X-QO. 93. So that that determination includes what- 
ever of phenol there was in that creosote that was fed 
fo the plant? 

A. I think so. 

e-). 94. Was all the oil fed in together at the 
point marked “oil added here” on your diagram? 

A. Yes, all the oils were mixed together and were 
delivered to this point as indicated on the print by 
means of a little centrifugal pump. 

X-Q. 95. Did you heat the oils in mixing them? 

fe Yes, they were heated when they were mixed. 

X-Q. 96. So they went into the plant in a heated 
condition? 

A. Yes, they were warm. They were not—well, 
they were heated, yes. 

m-©. 97. And of course the water at “lites season of 
Mie year is very cold, isn’t it? 

A. I don’t know what the temperature of the wa- 
fer would be. 

X-Q. 98. You would expect it to be Bue cold, 
wouldi’t you, in your plant? 

A. The atmospheric temperature on that day was 
I believe in the neighborhood of seventy degrees I. 

X-Q. 99. You don’t have your water at atmospheric 
temperature, do you, in your plant? 

A. Can’t expect to, no. ‘That is the only way I 
can tell you what the temperature of the water was. 
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X-Q. 100. You didn’t take the temperature of the 
water ? 

Osi 

X-Q. 101. You didn’t take the temperature of the 
oil as it was fed in? 

A. No, sir, the oil was added at the same tem- 
perature as it is always added during our operations, 
saine kind of oil, heated to the same degree. We have 
a vat with a steam coil running through it and that 
steam coil is allowed to be on all the time. We have 
to heat all of our oils, no matter what kind they are. 
Even our creosote oils have to be heated. In them 
there are certain constitutents that otherwise would 
precipitate out. 

X-Q. 102. You did not give us the actual discrep- 
ancy in your figures between the oil that you put in 
and the oil that you got out, but I compute it as 9,388 
pounds. That is a tremendous amount of oil, isn’t it, 
to lose in an operation of a few hours. 

A. Well, not considering the amount of oil used, 
30 per cent I believe is what it figures—32 per cent. 

X-Q. 103. Don’t you agree with me that you will 
find people at work now to get the oil out of that 
plant? 

A. No, our operations went right on the same; we 
didn’t notice any difference after we discontinued this 
test. | 

X-Q. 104. Now, how about the oil that went into 
this dilution, that is the soluble frothing agent that was 
present there? Did you figure carefully all of that? 
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fe! ain rot a chemist, Mr. Williams, and I am not 
in the position to state. 

X-Q. 105, Well, when you took your samples? 

A. Oh, yes, absolutely. 

X-Q. 106. You took all the water that was there? 

A Every bit of that was taken. 

X-Q. 107. Now, Mr. Janney, when you were on the 
stand before you promised to get a flow sheet of the 
plant and I take it that this flow sheet that you have 
put in is a complete flow sheet of the vanner concen- 
tration flotation plant, is that right? 

A. Yes, sir. And while you speak of it there was 
one correction I wish to make before J forget about it. 
You asked me while I was on the stand before how 
we determined the amount of oil in our circulating 
med and IJ said that our circulating feed 
was determined by tonnage samples and a 
representative sample was taken to the laboratory 
and an analysis made of it. I believe that 
is what I conveyed to you. But as a matter of fact, 
that tonnage sample is taken at the point I have indi- 
cated on this print as such, and that sample is de- 
termined by analyzing the feed for a number of tests 
before it goes into the emulsifier and the amount of 
oil found in that feed is credited to the tonnage of cir- 
culating feed. We do that for the reason that some 
of our oils might flow off from the Dor tank and not 
go back to the flotation machines. 

X-Q. 108. Of course there is an overflow from all 
Of these Dorr tanks all the time that goes to waste? 
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A. Yes, sir, that is the reason why we determine 
our oil in the circulating feed at a point after it is dis- 
charged from the Dopt tank and before entering the 
flotation machine. 

X-Q. 109. And it would be a very reasonable thing 
for any, loose oil to rise to the top of the tank and 
overflow, wouldn’t it? 

A. Yes, sir, but I have noticed it on several oc- 
casions. As a matter of fact in my inspection, that is 
one of the things I noticed very closely, to see if any 
oil was going off the tank, and I don’t know that I have 
ever noticed any perceptible amount of oil going over 
with the overflow. But in case there was any going 
over in the overflow, we don’t credit that to our cir- 
culating feed. 

X-Q. 110. I understood you had a table in which 
you had added certain things that I asked for. Have 
you got such a table? 

A. I think Mi Scott has that 

MR. SCOTT: Maybe it would simplify matters if 
I would substitute this exhibit instead of having the 
two in. It is just the same but with the added column. 

MR. WILLIAMS: [I think so far as the record is 
concerned if it appears in the record that it is stipu- 
lated that the other be withdrawn and this substituted 
in its place, that would be all right. 

MR. SCOTT: Well, then let the record show that 
it is stipulated that exhibit 30 be withdrawn and the 
paper which I now offer be admitted in its place and 
marked Defendant’s exhibit 30, subject to comparison 
by opposing counsel. 
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Mt WITNESS: I have not personally checked 
these figures. There may be typographical errors in 
it, but I will have it done and if there are any errors 
{ will notify you. 

The sheet in question was marked “Substi- 
tute “exhibit 30, admitted”’. 

X-Q. 111. What is this alkaline reagent which ap- 
pears on exhibit 220? 

A. That is the same reagent we use in our general 
operation. I believe I described it in my earlier testi- 
mony. 

m0), 112. Calurar 

fe hat is the name we give it. 

X-Q. 113. That originated in your plant, did it not? 

me it did. 

X-Q. 114. Do you know who invented it? 

| Mr. R. B. Martin. 

X-Q. 115. And it was invented, we will say, with- 
in the last five years some time? 

A. As far as I know it was. 

X-Q. 116. It doesn’t appear in Nature, that calura? 

== No, we make it right at the plant. 

X-Q. 117. Now, you haven’t any of the baskets or 
Callow cells shown in your flow sheet. Do you use 
any in your plant? 

A. Not in this plant we don’t. It is a straight 
mechanical machine. 

X-Q. 118. And no pneumatic attachment in any 
way to any of the spitzkastens? 

f None whatever. 
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X-Q. 119. You testified about another plant, didn’t 
your? 

Ae Our “slime™ plant, yes: 

X-Q. 120. Have you given me a flow sheet of that? 

A. I think Mr. Scott has that. 

MR. SCOTT: I will offer this flow sheet produced 
by the witness, the same being entitled flow sheet for 
slime flotation plant, Utah Copper Company, Arthur 
plant. 


Flow sheet admitted in evidence and marked 
DEFENDANT Ss EX hilt 22. 


MR. SCOTT: Suppose you describe this drawing 
briefly? 

A. Do you want me to go into detail? 

X-Q. 121. Tell us what it shows? 

A. It is self-explanatory. That feed that comes 
to our flotation plant is the slime that is produced in 
grinding the original ore and consists of our classifier 
overflow. That is delivered to one 75 by 12 feet Dorr 
thickener. The overflow is returned to circulating— 
that is, returned back to our reservoir and the thick- 
ened feed goes to the flotation plant, consisting of six 
independent flotation units, each unit being composed 
of two emulsifiers in series, followed by five mechanical 
air cells in series, making a total of 12 emulsifiers in 
the plant and 30 mechanical air cells. The feed, after 
coming from the Dorr tank is divided by means of a 
distributor pipe to each of these six independent units. 
Oil is added before the pulp enters the units. The 
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ailings from the last cell of each unit is discharged 
yr rejected. The concentrate made in these three cells 
s pumped to an equalizing tank or a small tank which 
akes up the pulsation in the pulp, and this product 
s distributed to five independent units consisting of 
wo mechanical air cells in series, making a total of ten 
sells in the whole plant. That is the cleaner plant as 
his plant is called. The tailings from this plant is 
feturned to the 75 by 12 foot Dorr thickener and the 
concentrate goes to our bins and to Portland filter. 

X-Q. 122. As finished concentrate? 

im Yes, sir. 

X-©. 123. Now, in your drawing of the upper part 
or rougher piant, you draw the emulsifiers just the 
same as you draw the mechanical air cells? 

A. This is just a diagrammatic representation of the 
plant. 

X-(. 124. Asa matter of fact the emulsifiers have 
NO spitzkasten, and the air cells have spitzkastens. That 
is right? 

A. Yes, sir. 

X-Q. 125. Are these mechanical cells of the double 
spitzkasten variety or the single spitzkasten variety? 

See) his is a mechanical air, as we call it, it is a 
double spitzkasten variety. 

e-O. 126. That is to say, each one of these cells 
consists of a separate agitation chamber, a spitz 
Kasten at one side and another spitzkasten at the other 
side and then on each of these spitzkastens there is 
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a sort of false bottom, with a canvas bottom, and 
cumpressed air is forced in, is that right? 

A. Yes, practically. 

X-Q. 127. And that runs on all through the plant? 

A. Yes, sir. 

X-Q. 128. Everything there is mechanical air? 

A. Yes, sir. 

X-Q. 129. Now, in your experiments in the slime 
flotation plant as stated in your table exhibit 32, you 
have a series of numbered experiments and you have 
not identified them by the dates and durations of the 
experiments, although I had you do that as to the oth- 
ets. Will you supply that information now? 

A. I haven’t the data right here at present. 

X-Q. 130. Please obtain the data and let me have it. 

A. The duration is given on there. 

X-Q. 131. The duration is given but not the suc- 
cession? 

A.  Witat is the timerorarnie test: 

X-Q. 132. The data as to the shifts, if you have 
that, because they are nearly all one shift and some 
af them half shift operations? 

A. I will do that. 

X-Q. 133. And then there was a little doubt in your 
mind as to what shift some one of the experiments in 
the vanner concentrate plant occurred in. If you can 
supply that also, please do so? 

fA. Yes, sir. 
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R-Q. 134. How much oil per ton was found on the 
tailings as shown by this exhibit 220, your report? 

A. 20.73 pounds per ton of tailings rejected. 

R-Q. 135. Did you observe the appearance of the 
float formed during this run with 323.78 pounds of 
oil? 

por 1 did 

R-Q. 136. Will you describe it and (Or it with 
the float upon other occasions? 

A. The froth produced was composed of a mass of 
air bubbles, minerals, some slime and oil. Had every 
appearance of a froth produced in our plant with the 
exception that it was considerably more oily. The oil 
was very apparent. 


RE-CROSS EXAMINATION 
Bay IR. WILLIAMS: 


RX-Q. 137. What you said applies to the bulk of 
the concentrates as a whole? 

A. No, it was that way throughout the whole 
plant. 

RX-Q. 138. It looked all alike in every one of the 
13 spitzkastens? 

A. No, there was more on the upper cells. 

RX-Q. 139! The first cell overflowed a tremendous 
amount of oil, didn’t it? 
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A. The first five cells seemed to be about the sam 

RX-Q. 140. Overflowing great amounts of oil? 

De \Gsyasit. | 

RX-Q. 141. And then as you went down the lit 
the oil condition diminished? 

Xe Gomi. 


RE RE-DIRECT EXAMINATION 
ee SCO leis 


R-Q. 142. Was that oil that was overflowing sei 
arating from the rest of the pulp, or forming a pa 
of the froth? 

A. No, it was all air bubbles. 


(WITNESS ExeCUSsi Ds 


MR. SCOTT: “Mr. Sutherland will be the next 
ness. 

MR. GARRISON: If your honor will take the ea 
tomary recess | think we can save a lot of time. W 
are not going to require these people to produce all ¢ 
these assays. We usually take a recess about th 
time and it will be a very useful one now. 

(Whereupon a short recess was taken.) 

MR. GARRISON: We will admit without them 
cessity of proof that the statements appearing on @: 
hibit 220 correctly represents the result of the assay 
weighing and so forth, which they purport to repr 
sent. Is that satisfactory, Mr. Scott? 

MR. SCOTT: If think so; 
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JAVID DOUGLAS PUNCHON, Called as a witness 
in behalt of the defendant, being first duly sworn, 
testified as follows: 


DIRECT EXAMINATION 
Beevik, SCOTT: 


m1. State your full name. 

A. David Douglas Punchon. 

Q. 2. What is your occupation? 

A. Flotation foreman, Arthur piant, Garfield, 
Itah. 

©. 3. It is your duty I presume to superintend the 
1¢ operations of the flotation machines of your com- 
any ? 

im Yes, sir. 

Q. 4. Do you operate both the machines which 
eat the slimes and also the ones which treat the con- 
mtrates and if not, which one? 

A. I operate both of them, sir. 

O. 5. Have you ever operated— 

A. That is, in saying “operate” I superintend all 
le operators, that is during my shift, I don’t operate 
lem personally but I see that they are operated. 

©. 6. Have you ever operated these machines with 
1 oil composed of a mixture of 39 per cent fuel oil, 
) per cent Jones oil, 10 per cent American creosote 
0. 2, and one per cent Yaryan pine oil? 

A. I have, yes, sir. 


(). 7. In the regular operation of the plant? 
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Ao Yessin 

Q. 8 And when so operating the plant and wi 
that oil have you ever turned the oil supply comple 
ly off? | 

A. What machine do you refer to, the retreati: 
plant? 

OL 9. Yessir. 

A. Yes, sir. 

Q. 10. I mean the one that retreats the conce 
trates. 

A. Yes, sir. 

Q. 11. You have turned off from the one that 1 
treats the concentrates? 

A. Yes, sir. 

Q. 12. And what happens? 

MR. GARRISON: This goes in under our genet 
objection without the necessity of repeating it. 

THE COURT: Yes. What is the object of Ti 

MR. SCOTT: It is to connect up with that 
pounds of oil which was left in during this test and 
show what effect it would have. 

THE COURT: This is all subject to the gener 
objection. Of course it is a standing objection. 

MR. SCOTT: What was the effect when 
turned it off? 

A. It would hold the cell in suspension—hold tt 
mineral bound in the cell in suspension. 

Q. 13. And just explain what you mean by that. 
don’t understand it? 

A. That is it will hold the froth up. 

Q. 14. Hold it up, you mean just suspend it? 
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A. Suspend it, yes, sir. 

m5. Or stop it or what? 

A. Just suspend it there. It will lose its actron 
after a very short time. It won’t displace for a mo- 
ment but what it will lose its time there. 

Q. 16. After a minute has passed, following ttte 
complete shutting off of the oil supply, state whether 
there will be froth or won’t be froth in the spitzkasten? 

A. It will gradually die away entirely in the 
spitzkasten, and cease to have any»selective actfon 
whatever. 

Q. 17. And how long before it dies away? 

A. Well, sir, I wouldn’t give it accurately, practi- 
cally—the effect will take perhaps from a minute to 
five minutes you won’t have no froth there. 

mix, SCOTT: That is all. 


CROSS EXAMINATION 
my MR. WILLIAMS: 


X-Q. 18. When did you test this? 

A. We have tried this several times in using our 
judgment on the oils. ° 

X-Q. 19. And what was that under conditions 
where the circulating load was going around? 

fs Yes, sir. 

X-Q. 20. That was done under your present opera- 
tions, using something over twenty pounds of oil to 
the ton of ore? 

ie Yes, sir. 

Pik, WILLIAMS: That is all. 

WITNESS EXCUSED.) 
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REX SUTHERLAND, Called as a witness in behalf 
of the defendant, being first duly sworn, testified 
as follows: 


DIRECT EXAMINATION 
by MR. SCOTT: 


Arthur plant. 
. 6 Mr. Sutherland, Mr. Punchon that just tes- 
tified is foreman of one shift, isn’t he? 

A. Yes, sir. 

©. 7. And you are the foreman of the entire three 
‘shifts? 

A. Yes, sir. 

Q. 8. In operating the Arthur flotation plant, have 


Q. 1. Please state your full name? 
A. Rex Sutherland. 

Q. 2. What is your position? 
A. Flotation foreman. 

©. 3. Flotation foreman? 

A. General flotation foreman. 
Q. 4. Over all three shifts? 
A. Yes, sir. 

Ora. Vere: 

on 

Q 


you ever cut off the oil supply when using a mixture 
composed of 59 per cent fuel oil, 30 per cent Jones oil, 
10 per cent American creosote No. 2, and one per cent 
Yaryan pine oil? 

(eee es, Sir. 

Q. 9. And what happened when you shut the oil 
supply completely off? | 
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A. Why, your froth, you will have your froth just 
the same for possibly, I should say thirty seconds be- 
fore you can notice it, in just the ordinary course of 
operations. Sometimes the elevator will stop and you 
won't have any oil going in there. Well, the operator 
will stand and watch that and he will immediately no- 
tice his froth die, won’t have any agitation in the 
back and within—if he lets that go, within say’ three 
minutes there won’t be any froth in the first cell 


at all. 
©. 10. The first, that is the head cell? 
Pe Yes. 


© 1i. And how about it down through the line? 

A. Well, it takes longer to work down through 
there, goes right on down through the line. 

QO. 12. How long before that condition spreads 
through the machine? 

A. Well, I should say it would take ten minutes 
to go all through the machine before the froth would 
entirely disappear. 

Mis. Well, do these statements that vou are 
Making apply to the slime flotation treatment or to 
the inachines that are treating the concentrates? 

fe Phe machines that are treating the concentrates. 

eit he vanner concentrates? 

ie cs, sir. 
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BY AER. WILLIAMS: 


X-Q. 15. How recently have you made that sor 
of a test? 

A. Well, we made them as they occur, severa 
times, just in the ordinary course of operations. 

X-Q. 16. And during that period in which yot 
have been using more than twenty pounds of oil te 
the ton of ore? 

A. Yes, sir. 

X-Q. 17. You spoke of it as a result of the elevator 
breaking down. I don’t quite understand it. Jus 
explain it. 

A. Well, something would break in the elevator 
something like that. 

X-Q. 18. What does the elevator do, the one that 
breaks under those conditions? 

A. Well, that sends the oil into the machine. 

X-Q. 19. Sends the ore? 

E ‘iheveil: 

X-Q. 20. Oh, you have an elevator for oil? 

A. Yes, sir. 

X-Q. 21. And you were talking of the oil elevator? 

A. Yes, sir. 

X-Q. 22. And everything else in the plant will 
be running, middlings .returning and so on, they will 
all be running the same, and when you stop the oil 
supply what you speak of happens, is that right? 

A. Yes, sir. 


Butte & Superior Mining Company. 3855 
Samuel P. Sadtler 
RE-DIRECT EXAMINATION, 
ma MR. SCOTT: 


R-Q. 23. Were middlings being returned? Did 
you have a circulating feed at that time, the time the 
oil was_completely off that you testified about? 

A. Yes, sir, during the regular course of opera. 


tions, we have the middlings returned. 


Pi Ess EXCUSED. 


DR. SAMUEL P. SADTLER, recalled, testified as 
follows: 


DIRECT EXAMINATION, 
iy MR. SCOTT: 


o>. Dr. Sadtler, you have heard, have you, 
the description of these operations at the Arthur plant 
that Mr. Janney testified about with 323.78 pounds of 
Oipper ton of ore? 

A. I heard Mr. Janney’s testimony. 

QO. 594. Will you compare that operation with the 
disclosure in each of the following: The Everson 
patent, the California Journal of Technology, the 
Kirby patent and Froment, as to the following: I 
would like a comparison made as to the powdering 
of the ore, its admixture with water, the addition 
of oil and agitation? 

A. The first in order of these disclosures of course 
is the Everson patent. In the Everson patent we have 
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‘ 


covered first of all on page 1 of the Everson paten 
as part of the Everson invention: “A fat or an oi 
either animal, mineral or vegetable.’ That is broac 
enough to cover any admixture of oils or fatty oils 
essential oils or any constituent or derivative fron 
paraffin, or any mineral oil, irrespective of the ques 
tion as to whether, it may be totally insoluble. We 
have then the presence of acid, either mineral@ 
vegetable acid used. Now, passing to the process in 
dicated in the Everson patent, we have the second ane 
third steps, as I termed them before, the first ste 
being that operation wherein the acid and the oil were 
mixed and allowed to stand together for a time before 
adding that mixture to the oil. I leave that to one sid 
and turn to the second step of the Everson patem 
in the use of petroleum or a liquid constituent thereof 
like paraffin oil, and then the third illustration @ 
the Everson patent. It is stated clearly: “It is vam 
not essential to my invention that the acid or sal 
employed with a vegetable oil be added to the of 
before the incorporation of the oil with the ore, as it is 
entirely practicable, at least in most, and possibly 
all, cases, to first mix such oil with the ore and them 
after add the acid, as set forth in the use of petrak 
eum.” That makes the method which was describet 
more fully in connection with the use of petroleum 
available and extended to the use of any of these type 
of vegetable or animal oils, but at all events to vege 
table oils, and that of course includes the fixed oi 


P. 3856, L. 8, insert “the essential oil may be in pa: 
soluble or not,” after “ whether ” 
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Everson contemplates the operation as described more 
fully under petroleum as applying there also. 

Now, we have in the Everson patent the pulveriza- 
tion of the ore, finely powdered, “the reduction of the 
quartz or other rock containing the mineral to a pow- 
der,” reducing the mineral to a comminuted state as 
described on the first page, and then we have in 
this second or third precess the mixing of the finely 
powdered or comminuted ore with the ol. Everson 
fives an example in which 17 per cent was used. That 
is an example and is not binding, but well known. 
as J] indicated. 

4 hen we have next in the practice the concentration, 
after thorough agitation of the mass. That is the 
agitation step, which is applied in a small way or 
oplied in a large way, and was the agitation step 
Semis Wis practice, And the detachment of the 
sand, which means the separation of the gangue, and 
next: “Will in this case be preferably removed by 
means of a constant overflow cf water from a wash-» 
ine-out vessel, by which overflow the concentrate will 
ibe) leated “ort.” 

That represents the steps of the process, what 
takes place on the spitzkasten, and represents the pass- 
ine off of the froth or of the mineralized ore froth. 
The amount which was used, as I understood Mr. 
Janney to say, was 323. and a fraction pounds per 
ton. That is very close to 16 per cent, 16 per cent 
of oi] or oif mixture practically was used in that case. 


That is very close to the 17 per cent of Everson and 
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practically is in the same class of operation with the 
amount of oil. 
Passing next to the Kirby patent, we have in the 


firby patent, coming as late as—his application of 
December 14, 1903—we have in the Kirby patent the 
finely pulverized ore or ‘mineralised matter, enough 
water to make with the same a floating pulp and then 
either kerosene or “a solution of bitumjn in a thin 
distillable hydrocarbon liquid, as kerosene” and these 
mixed so thoroughly, agitated together so thoroughly 
“as to finally subdivide said solution into small globu- 
les,into contact with substantially all of the pulverized 
mineral particles which will, by preference, adhere 
to them.” And, following that: “In allowing the 
hydrccarbon-coated particles to float to the surface of 
the mass.” Now, that first step of the Kirby process 
is the exact counterpart in principle, as I will point 
out in a minute in some details, with the large scale 
3 is which was carried out and described by 
iis janney. ‘In the first place, in this Kirby process 
we have an efficient agitator—agitation shown and 
with rapid agitation, “Violent agitation” in fact the 
claims say, in the first or mixing vessel. That is 
the type of the mixing mechanism which was used 
in the experiment described by Mr. Janney. At the 
time of this Kirby application there were mechanisms, 
as;,testified before. There were other forms of effic- 
ient mixing apparatus known, distinctly two in num- 
ber, the Johnson mixer and the Gabbett cone mixer. 


So that there was available a mixing apparatus ex- 


P. 3858, L. 13, insert ‘‘ and bring said globules” after 
“les ” 
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actly of the same mechanical type as that which was 
used in the large scale operation at the present time. 
All of the principles necessary to produce the froth 
were here indicated as the illustration of efficient agi- 
tation. 

Turning to the Froment. In the Froment descrip- 
tion and the Froment machine we have also a form 
of agitation which is quite efficient. That is the 
revolving oval, the oval forms of rotating blades which 
rotate in opposite directions and thereby create strong 
or really thorough agitation and entrain air and pro- 
duce a froth in the presence of the proper amount of 
oil with the floating pulp and the presence of mineral 
sulphide particles; this froth is stabilized so that we 
have the production of an efficient froth as a step 
shown in that Froment description and the Froment 
patent in the first of these vessels of the Froment 
patent, called the mixer in the Froment description, 
all of the principles are the same there, their produc- 
tion of a froth as in the practice in the large scale. 
The froth in the case of the Froment description is 
carried off into a second vessel and there is supple- 
mented by that acid treatment using some calcite, but 
that is cited as a secondary step and does not bear 
upon the main feature of the mechanism, and the 
application of the principles necessary to produce a ° 
froth. 

In the case of the California Journal of Technology, 
we have no machinery. We have only the showing 
of an efficient froth, of getting the foam effect, as 
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it is called; but in the getting of this foam effect y 
have the principle there of the flowing ore pulp ar 
the small amount of oil, and that was smaller than w: 
referred to in this other case,sthe 17 §per seca 
Everson, 25 per cent to 75 per cent of Kirby andi 
16 and a fraction per cent as: practiced in the Ute 
experiment. And then the violent agitation, and wi 
these elements which are the same in all of these cas 
we get the mineralized froth of the California Journ 
of Technclocy when we used a modern—when we ust 
a form of mechanical agitator which was howeve 
abundantly known at the time of the California pub’ 
cation, that is, the Gabbett cone mixer, which wi 
patented in 1889 already, which we used then in ff 
experiment that still stands there for illustration « 
the California Journal of Technology proceedings, ¥ 
got a fine froth, mineralized froth. 

So that in all four of these publications stated, a 
belonging, to the prior art, we have a clear siatenient™ 
all the principles involved in the raising of a fro 
as practiced by Mr. Janney using 323 pounds of © 
mixture to the ton of ore, approximately 16 per @emg 


CROSS BXAMEN ILO 
be WR. WILLIAMS: 


X-Q. 595. Do you regard this operation by Mf 
Janney as the carrying out of what you have discovere 
to be the three methods—to be the third method of th 
Everson patent? 

A. It would come under that clause rather tha 
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under the second because his mixture was largely— 
well, it would be a mixture of oils, oil—all of them 
covered clearly by Everson in her statement—covered 
slearly by Everson in her patent. That is as I um 
derstand her: He had some fuel oil, had some pine 
nil and that goes into the two classes of paraffin 
yroduct and vegetable oil. But as the process described 
n Everson is equally applicable so stated by Ever- 
son, I see no reason why we should not use a mixture. 


WiwiESs EXCUSED. 


BEN H. DOSENBACH, recalled, testified as fok 
lows: 


DIRECT EXAMINATION, 
my MR. SCOTT: 


Q. 1. In the Butte & Superior flotation plant is 
there any difference in the level in the pulp in the 
roughers and cleaners? Any difference in the point 
at which the froth is taken off? 

A. Yes, there is a difference. 

Q. 2. And what is the difference? 

A. The level of the pulp in the rougher cells ts 
carried much higher in the spitzkastens than it is 
in the cleaner. That is the lower portion of the froth 
is much higher in the spitzkasten in the cleaner than 
it is in the rougher cells. 

QO. 3. And what is the reason of that? 
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A. The object being to take off the froth to th 
cleaners only without any of the pulp, and the objec 
in the rougher cells being to take off as muth as pos 

‘ sible but not so high a grade, in order to make th 
recovery. 

©. 4. I would like to have you look at the Calit 

+ arnia Journal of Technology a minute and tell me whe 
* you understand by some of the terms. Now, unde 
that tabulation of experiments which occurred afte 
fhe heading ‘“‘test—molybdenite ore” we find the firs 
paragraph relating to tests 1, 2 and 3, then the nex 
paragraph relating to test 4, 5 and 6, and the state 
-ment is made: “This method gives the highest grad 
,of concentrate of any of the direct treatment here out 
fined.” The word, “direct” I wish to call your at 
fention to that. Then, in the following paragraph 
“But these concentrates were not marketable. In pra 
tice they would have to be reconcentrated” and th 
word “reconcentrated” and then one of the column 
in the table above is headed ‘‘number of treatments. 
-Now, I would like to know your understanding as_ 
‘ metallurgist of the significance of that term ‘“numbe 
af treatments” at the head of that column, and @ 
the word “reconcentrated” and the word “direct”? 

MR. WILLIAMS: I object to the testimony 0 
this witness in explanation of the column headed “num 
ber of treatments” because he has not qualified, eithe 
by a study of the document as a whole or by knowl 

- edge of the meaning of terms in the days of this in 
vention so as to enable him to testify as to what thi 
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means. So far as tlie ineaning of the word “re- 
oncentrate’” and ] think something else is concerned, 

see no particular objection to that, but it seems 
o me the witness has not qualified to express an opin- 
bu on this matter. 

Mee SCOTT: Maybe I can qualify him. 

QO. =. Have you studied this article in the Calif- 
mia Journal of Technology? 

a | have. 

©. 6. Have you performed operations that you con- 
idered to be in conformity with the directions con- 
ained in that article? 

fe | have. 

7. | think you qualified before as to your scien- 
ific education and experience, did you not? 

ie I did. 

MR. SCOTT: I submit, your honor, that with the 
ualification of this witness he is in a position to im- 
art information to the court and ourselves as to the 
aeaning of technical terms. 

Mie COURT: Weil, is there anv difference be- 
ween the way these terms were used in that day and 
his ? 

MR. SCOTT: I know of no difference. 

MR. WILLIAMS: I don't believe the witness does. 
‘hat is the difficulty. 

MR. SCOTT: Well, the test is as to his under- 
tanding of these words. 

MR. WILLIAMS: His knowledge commenced in 
906. 
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MR. SCOTT: Well, the article was written in 
1G 3: 

THE COURT: Well, the presumption runs forward 
a little I consider so now it may run backwards «@ 
little. I will allow him to answer. The objection will 
be overruled. | 

A. Experiments Nos. 4, 5 and 6 as stated in this 
article show the results obtained by treating separate 
samples with small quantities of oil and in a small 
solution, agitated violently to produce the foam effect. 
Now, this article says this method gives the highest 
grade concentrate of any of the direct treatment here 
outlined.” JI would say that means that it is a com- 
parison of the results obtained between the three experi- 
ments when a, small quantity of oil was used. Then 
further along in the experiment No. 6, 10 cic. vot cil 
was used for 100 gms. of ore. It states the recovery 
as being 75 per cent and the concentrate 32.4 molyb- 
denum sulphide. It also states that the concentrates 
were not marketable; in practice they would have to 
be reconcentrated. That means that the concentrate 
produced by the initial treatments were not of suffic- 
ient value to be marketable and would have to be 
retreated again in order to obtain a proper grade. 
Consequently the description of a retreatment of the 
concentrates follows in the next paragraph. 

QO. 7%. Well, with this—would this reconcentra- 
tion referred to here correspond to what you call “clean- 
ime 


P. 3864, L. 16, insert “ large quantity of oil was used and 
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A. Yes, it would correspond to what we call clean- 
ing. 

(). 8. Now you did not tell us your understanding 
of the head of that column, “Number of Treat- 
ments,” 

A. I was just going to. In the fifth column, under 
the head “Molybeselite,” setting forth the various steps 
_in the experiment that were performed, the heading 
of the fifth column is abbreviated but I take it to mean 
number of treatments. I shouid say that the number 
of treatments in this column means the number of 
times the process was carried out and the number of 
times the concentrate was removed, which corresponds 
directly to the operations in flotation, wherein a num- 
ber of @ells are used to constitute a flotation unit. 

©. 9. Do you remember, or did you make a record 
of the speed of the revolutions of this Fryer Hill 
machine in which you made a demonstration in court 
the other day? 

A. JI think J stated the speed. 

Q. 10. Do you remember it now; I don’t remember 
whether you stated it or not. 

A. From fourteen to fifteen hundred I think it 
was; I am not positive without looking over the record 
for that day. 

Q. 11. In the Butte & Superior plant I think the 
witnesses have stated that sulphuric acid is used. Will 
you state where that is added to the pulp? 

A. In practically all of the operations the acid 
is usually added to the feed before it enters the flo- 
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tation plant; that is, there is a time which elapses be- 
tween the time the acid is added to the feed going 
to the flotation plant and when the feed enters the 
flotation plant. 

QO. 12. How much time do you stippose ; a matter 
of minutes or hours? 

A. Well, it might be minutes and it might be 
hours, all depending on the circuit. I should say it 
would be pdssibly fifteen or twenty minutes. 


CROSS EXAMINATION 
BY MRS Weis 


X-Q. 13. In the California Journal of Technology 
as I understand it, the operations were carried on, as 
far as molybdenite ore was concerned, in percolating 
tubes, weren’t they? . 

Ewe they were: 

X-QO. 14. Do you understand what the number of 
treatment means as applied to those experiments, that 
were clearly Eimore experiments, Nos. 1, 2 andi 

A. I would take them to be the same as the othe 
experiments following, 4, 5 and 6. 

X-Q. 15. They also were carried on in the Elmore 
process in these percolating tubes. Tell me what the 
procedure was. 

A. The oil may have been taken off; J don’t know 
the method. 

X-Q. 16.° Start at the beginning. 

A. Beginning on page 35 of this article it gives 
the conditions of the various experiments that follow, 
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nd it gives the laboratory method for conducting 
he tests. There are two different ways of mixing, 
hich is stated on page 36. One is by agitation, thor- 
ugh agitation, and the other is by very gentle agita- 
on, the oil being kept in a single lake and broken 
p as little as possible consistent with a thorough 
ontact of the pulp and oil, which describes the Eb 
lore procedure, and the following describes the agita- 
on and formation of a froth procedure which states 


vat—It states that each method has its advantages - 


nd disadvantages. Now it says, directly following 
wat: “The mineral laden oil was then skimmed off 
ith an aluminum ladle.’ And it goes on to state 
hy aluminum was used and the comparison between 
luminum and glass, and I take that to be an accurate 


escription of how the mineral laden oil was removed. : 
t says it was skimmed off with an aluminum ladle, . 


nd down below in this table that I was referring to, 
-says “Number of Treatments.” So consequently I 
‘ould take it that it was treated again. 

X-Q. 17. As you read it there it says ‘“The mineral 
iden oil is then heated and treated in the centrifugal 
eparator as above described.’ Does it not? 

A. That is a correct reading of one of the para- 
taphs of this page, yes. 

X-Q. 18. And that immediately follows a repetition 
f that description of the methods of agitation, one 
y inverting the tube, two by rotating the tube, three 


y violently shaking the tube; and then the statement . 


hat the charge having been thoroughly mixed, the 
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failings were allowed to settle, the solution is added 
through the oil on top of the tube, the concentrate 
being floated off as shown in Figure 26. That is 
right, isn’t it? 

A. No, that paragraph describes three methods 
of mixing by agitation, because there is one which 
is inverting the tube several times, and another by rotat- 
ing the tube and another by violently shaking, which 
15 differentiated some from the first two. 

X-Q. 19. But that paragraph describes just three 
methods of mixing? 

poe Vics. 

X-Q 20. Then it proceeds to tell you what is done 
after the mixing, doesn’t it? 

HY, | ES! 

X-Q. 21. And we find the mineral laden oil 1s 
heated and treated in a centrifugal separator. Isn't 
it reasonable to assume that the men who described 
these experiments told you what they did, and that 
when they say they do something, that they did do it, 
therefore, that they did it by those three methods? 

‘A. No, I could not interpret it that way. 

X-Q. 22. Now, let us return to the table itself. 
The first, No. 1, we have 2400 grams of oil and 2000 
grins of ore; that is the largest aomunt of oil of all 
af the experiments isn’t it? 

vom Y cS. 

X-Q. 23. Now, we find there were four treatments; 
wow you know that in the Elmore process that is just 


_ 


what they do, and that is what these men say they 
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mid they take tle concentrate, float it off, and treat 
it in a centrifugal separator, and separate the oil, and 
then they put the oil back again and see what more 
they can do with it; isn’t that right? 

fee in the Elmore, yes. 

X-Q. 24. And they: have succeeded by that means 
in getting four different treatments; that 1s a reas- 
onable interpretation of what it means, isn’t Heke 

Ee Yes. 

X-Q. 25. The next column we have 2000 grams 
of oil and 2000 grams of ore; that is a little less oil, 
and they only got three treatments. That would be 
treatments of the kind that they have spoken of here, 
would they not? 

A. They would. 

ee. 26. The kind J have mentioned? 

Be Yes. 

X-Q. 27. The last oné of the Elmore, we have 
a thousand grams of ore and 1200 grams of oil, and 
fiiere there are three treatments. That would be the 
same kind of retreatments I have described here, would 
they not? 

Mm Lhey would. 

X-Q. 28. And now we go down to experiment 
No. 4, where there was 2.4% of oil, and there was 
only one treatment. That would indicate, would it 
not, that they were not able to get enough oil out 
Sieit to start over again? 

A. No, I don’t say that that would indicate that 
they could not get enough oil out of it, because the 
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next one follows with two treatments, and the next 
one with three. 

X-Q. 29. And that second one had twice as much 
oil—more than twice as much? 

A. Yes, it had. 

X-Q. 30. And the next one had almost three 
times as much oil, or a little more than three times 
as much oil, 8.9%, and there you get three treat- 
ments; now, isn’t it reasonable to assume that since 
the number of treatments correspond with the amount 
of oil, that the students did the same thing with their 
sinaller quantities of oil that they did with their larger 
quantities of oil? 

A. JI can not conceive how they could get the oil 
out of the concentrate on that experiment No. 4, 
wherein 2.1% of oil was used, and I agree with you 
that if there was not enough oil when they were 
using 2.1% to get it out, then they did not make 
any more treatments because the oil was not percep- 
tible, possibly. 

X-Q. 31. Your theory as I understand it wag 
that they shook the ore and oil in a percolating tube 
and took off the concentrate, and then they shook 
it again in the percolating tube and took off the con- 
centrate, and then they shook it again; is that your 
theory? 

A. That is not specifically stated, that they did 
that; it might have been according to your theory of 
adding more oil, and it might have been that they 


shake it over and over again. It can be taken both 
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ways in this. And even if it was with more oil, it 
shows the betterment of the recovery. 

X-Q. 32. <A reasonable interpretation of that would 
be that in the 5.3% experiment where they had two 
treatments, that they agitated the tube, formed the 
froth, and then added the same kind of oil and agi- 
tated again and took off that froth; that would be the 
two treatments on your theory? 

A. That is one way according to my theory; the 
other way is that they agitated once and took off 
the froth, and agitated again and took off the froth; 
that is one way that they might have carried out the 
operation, and the other way that they might have car- 
ried out the operation. 

mo, 33. As a matter of fact you are not certain 
what those students meant when they were writing this 
description of their laboratory operations with nothing 
before them except the Elmore process to guide them: 
that is true, isn’t it? 

A. Well, they had the Everson; they stated back here 
that they had the Everson to euide them in a way. 

X-O. 34. “You notice that they do not speak of the 
Everson as a frothing process, don't you? 

A. They speak of the Everson as bringing forth the 
use of acid, and give her credit for the use of acid in 
the processes of separation. Then they themselves, | 
think, must be given a great deal of credit for froth flo- 
fation, because they mention the word froth, and they 
Mention agitation, and float, and I can not see any 
Other way but what they themselves must be given a 
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great deal of credit for the production of a mineral 
froth. . 

X-Q. 35. J am not discrediting the ingenuity of the 
students, but I am trying to make out whether you can 
be sure as to what they meant when they said the num- 
ber of treatments, 1; number of treatinents, 2; number 
of treatments, 3, in this printed document. You are noi 
sure whether in their treatments they added oil or 
whether they omitted to add oil, are you? 

A. 1 ami not sure about that; as | stated@beronesi: 
can be taken both ways. If there was sufficient oil 
present that they could obtain from the concentrate to 
put back again into the next agitation procedure, then 
that operation could be carried on that way. If that 
was not possible, they did not do it that way. 

X-Q. 36. But you can not be certain as,to what my 
interpretation of it is. \ 

X-Q. 37. And you don’t know which one they did? 

A. Which one of them, that may be correct. 

X-Q. 38. Now, you were to let me have a flow sheet 
of the Bute & Superior mill as it was operated in the 
presence of the plaintiff’s representatives. 

A. I have prepared a flow sheet for vou, Mr. Wii- 
liams, according to that. 

X-Q. 39. Suppose you describe it as briefly and 
clearly as vou can. 

A. The flow sheet as represented upon this tracing. 
is very similar to the one previously described by me in 
court, with the exceptions that there are severai 
changes, which I will note. On Sunday, April 29th, 
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there were seven pyramid roughing cells in operation, 
mainiemare numpers |, 2,3, 4,5, 6 and 7. The number 
8 pyramid machine was in operation as a cleaner unit, 
and was used to clean the concentrate from No. 1 clean- 
er, which is this cleaner that I am now referring to. 
Now, the four middling cells on one side of the pyramid 
machine, or on one side of the agitating cells were 
Bblocked off, so that none of the froth was taken off in 
those spitzkasten. That is what occurred for all of the 
pyramids with the exception of No. 5. No. 5 was open 
on both sides; it shows here to be closed, but I have just 
made several crosses here and notation, denoting that 
these four cells were open in this pyramid machine. 

X-Q. 40. When you say blocked off, you mean the 
entrance to them was closed so that no liquid could get 
into them? 

A. The duct from the agitating cells to the spitz- 
kasten was closed, so that there was no circulation or 
no pulp flowing through these four spitzkasten. That 
was the condition of the pyramids, as I have said, with 
the exception of No. 5 pyramid. Now, the flow through 
the plant was substantially as described before, with 
the exception that of the middling cells, which constitute 
four of the later pyramids— 

X-Q. 41. The last four? 

A. The last four of the pyramid cells—it was only 
taken off on one side. This cleaner, which we will call 
No. | cleaner, was the first cleaner, and to it was 
brought the rougher concentrate produced by the first 
three cells of the pyramid machine. The concentrate 
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from No. 1 cleaner was pumped up to No. 2 cleaner, 
producing on the first three cells a second cleaner con- 
centrate, which was’ elevated to No. 3 cleaner, which 
produced a final concentrate, The last four cells on one 
side of the second cleaner produced a lower grade con- 
centrate, which went to the No. 1 cleaner, and again 
through the circuit up to No. 2 cleaner. ‘The tailing 
from No. 1 cleaner went back as a middling. The tail- 
ing from No. 2 cleaner went out to waste as a discarded 
product. The tailing from No. 3 cleaner went back to 
NoOwZ. 

X-Q. 42. Now, these cells, 4. 5. 6 and 7 of the No. 2 
cleaner, were they provided with the pneumatic attach- 
ment that characterizes what is known as the Janney 
mechanical pneumatic machine? 


fee They were: Y 
X-Q. 43. That is true of course; wes the pyra- 


mid machines. 

A. In all of the pyramid machines the last four are 
provided with the pneumatic equipment. 

X-Q. 44. Now, in the operation of No. 2 cleaner the 
pulp flowed successively to it from spitzkasten to spitz- 
kasten in the usual way? 

Peet cid: 

X-Q. 45. And of course in your pyramid machines, 
they flow down by gravity? 

A. They do. 

X-Q. 46. From spitzkasten to spitskasten? 

neue €S. 

X-Q. 47. Now, in the No. 1 cleaner, did the material 


a 
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treated flow from spitzkasten to spitzkasten in series? 

A. There is practically only one spitzkasten for that 
cleaner. 

X-Q. 48. That is to say the partitions between the 
spitzkasten do not extend down very far, do they? 

Ee they do not. 

X-Q. 49. How far do they extend down below the 
top? 

A. About ten or twelve inches. 

X-Q. 50. Then below that on both sides it is all one 
large spitzkasten, is that right? 

me «eS. 

X-Q. 51. Then No. 2 agitator for No. 1 cleaner, 
where does it draw its supply of material to be agitated? 

A. From the spitzkasten. 

X-Q. 5§. And that is true all along the line there? 

A. Itis, 

X-Q. 53. How about No. 3 cleaner? 

foe littat is the same as No. | cleaner. 

X-Q. 54. Then in the No. 3 cleaner the spitzkasten 
ere efitirely separate in each cell—the spitzkasten for 
each cell is sepaafted from the spitzkasten for the other 
cells? 

A. No, it is just like No. 1. 

X-Q. 55. That is to say, it is all one general spitz- 
kasten? 

Eee Yes. 

X-Q. 56. Now, was that arrangement an arrange- 
ment made on that day, or how long had it continued? 

A. That had been made for—that had been running 
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that way for—well, the last time I was up to the plant 
was several days before then, and it was running then. 
but I did not give it any general inspection because ] 
was busy down here; but we have run this many times 
like that before, and it has been arranged severa 
months ago to use this No. 8 pyramid as a cleaner 
There was no special arrangement made for any par 
of the operation on Sunday. 

X-Q. 57. In your No. 2 cleaner, and I think in al 
your pyramid machines, I observed a substantial differ- 
ence in the top of the spitzkasten between the cells Nos. 
1,2 and 3 and Nos. 4, 5, 6 and 7. Suppose you describe 
that difference. 

A. Well, that is due to the fact that the spitzkasten 
of cells No. 1, 2 and 3 are deeper than the spitzkaster 
for 4, 5, 6 and 7, and the construction was placed that 
way. 

X-Q. 58. You have not described it. 

A. The first three cel§ are mechanically agitated 
only. The last four cells are mechanical and air, con- 
sequently it is not necessary to have as deep a spitzkas- 
ten for mechanical and air as it is for straight mechant- 
cal. 

X-Q. 59. I notice that your flow was restricted as it 
came out of cells 4, 5, 6 and 7; that the sides of the top 
of the spitzkasten approach together so that the over- 
flow was quite restricted; that is the construction, is it 
not? 

Eee lt is. 

X-Q. 60. Whereas in 1, 2 and 3, they are of the full 
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fidth throughout and the overflow lip was the full 
ridth of the spitzkasten? 

ie Lhatis correct? 

X-Q. 61. Then in cells 1, 2 and 3 you have a me 
hanical arrangement somewhat resembling a paddle for 
ushing the concentrate over the lip? 

Eee iat is correct. 

X-Q. 62. And in cells 4, 5, 6 and 7 it rushed off the 
estricted lips without any assistance? 

foe that is right. 

X-Q. 63. Now, you used your mechanical arrange- 
nent for pushing the concentrate over the lips in Nos. 

and No. 3 cleaner, do you not? 

me §«Lhat is correct. , 

X-Q. 64. Can you tell me why, that is that the spitz- 
asten for all the pyramids except No. 5 were put oul 
yf action? 

A. That was done to relieve the elevators, and-to 
educe the middling that was returned back for circula- 
ion and retreatment. It reduced the load approxi- 
nately one-half. 

X-Q. 65. Now, as this plant was operated on Sun- 
lav in our presence, what was the place of the oil feed 
yf the plant; is that shown? 

A. It is shown substantially the same as on my 
revious flow sheet. 

X-Q. 66. Marked “oil feed’? 

A. Marked “oil feed.” 

X-Q. 67. And that—at that oil feed the oil was fed 
in hot, was it not? 
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_ A. Well, I should say warm; warm enough to kee; 
it plenty liquid. 

X-Q. 68. You have a steam heating arrangement it 
your oil mixer, have you not? 

. A. It is absolutely necessary, yes, sir. 

X-Q. 69. Have you any figures as to the tempera 
ture at which the oil goes into the plant? 

‘A. J have not, off-hand, no. 

X-Q. 70. And the water as it flows through the 
plant is quite cold, is it not, and you do not heat that a 
all? 

A. We take the chill off of it at times. 

X-Q. 71. You were not on Sunday last taking th 
chill off of it? 

A. J] don’t remember what the temperature was Sun. 
day; it might have been about 14 or 16 or 18 degrees 
We don’t make any particular effort to heat it or nol 
heat it, only on cold nights we can not allow the colc 
water to run through. 

. *-Q. 72. You don’t want it to freeze? 

A. No, I should say not. 

X-Q. 73. Therefore you guard against freezing: 

ma. Yes. 

X-Q. 74. Have you got with you the mill reports of 
aperations of the plant on Saturday the 28th, Sunday 
the 29th and Monday the 30th of April? 

A. No, I haven’t brought those with me. 

X-Q. 75. Will you bring those reports—I believe I 
:asked you to bring some other reports, did I not? 

ery eS: 
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X-Q. 76. Have you them with you? 

A. Yes. J might say that these reports of the oper- 
tion on Sunday are being prepared and [| think will be 
inished some time tonight; and possibly the men who 
re preparing them now will have them finished in time 
9 submit them tomorrow. 

X-Q. 77. Could you include the day before and the 
ay after? 

fe 1 will do so if you desire. 

MR. SCOTT: I offer the flow sheet in evidence 
roduced by the witness, as representing the operations 
n Sunday, April 29th, 1917. 


Flow sheet admitted in evidence marked DE- 
MENDANT’S EXHIBIT No. 222. 


X-Q. 78. What are these records which you have 
rought and are now exhibiting; when do they com- 
lence ? 

A. They commence prior to September 30th, 1913, 
nd as | understand it you wished some one day, No- 
ember Ist, 1913, or October Ist? 

X-Q. 79. Well, let us take September 30th, 1913. 
rive me the ore milled, what is that figure? 

A. The ore milled on September 30th, 1913, was 
,308 tons. 

X-O. 80. And that was the total amount of ore 
ulled in the plant, was it? 

A. That was the total amount of ore milled in the 
ntire mill. 

X-Q. 81. So that a part of that ore went through the 
vater concentration, and some concentrate was taken 
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off, and the balance of it went to your flotation plant, 
is that right? 

a. Exactly so. 

X-Q. 82. Now, give me the amount and grade of 
concentrates in the wet concentration plant for that day. 

A. It is impossible to give it to you for that day, be- 
cause I have no record of it. I have a record of the as- 
says, but as to the amount, I can not differentiate from 
what is produced in the flotation, only an estimate; but 
the average zinc concentrate I can give you. 

X-Q. 83. What is the zinc produced in, tons; is that 
the total of the plant? 


Ar Yes. 
X-Q. 84. How much is it? 
A. 505 tons. 


X-Q. 85. And the lead concentrate produced? 
ie OIx tn. 

X-Q. 86. General heads, moisture percentage? 
i. 2607. 

X-Q. 87. General head, lead? 


ee lade 

X-Q. 88. General head, zinc? 
ey 21h on 

X-Q. 89. General tails, lead? 

fe alley. 

X-Q. 90. General tails, zinc? 
A. 4.1%. 

REO 91. Zine concentrate wiead= 
ee 8 O0G: 


, K-Q. 92. Zinc concentrate, zinc: 
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me 50.3%. 

-O. 93: Lead concentrate, lead? 

A. 48.4%. 

X-Q. 94. Lead concentrate, zinc? 
= 17.2%. 

X-Q. 95. Indicated recovery? 

me 88.59%. 

X-(Q. 96. Apparent extraction, zinc? 
Be 88.50%. 


20.97. The item of estimated recovery is not filled 
in under the day ; is that right? 

= That is Ment eis not tilled im for the particular 
day, as we keep the apparent estimated recovery up to 
date, for the whole month, to date, from day to day. 

X-O. 98. Give me the figures of the flotation output 
in shifts, 

A. The flotation concentrate assay by shifts was for 
the first shift, 49.5% zinc; for the second shift, 48.3 
zinc; for the third shift, 50.8% zinc. 

299. And isn’t there a separate figure for the 
Water concentrate ? 

mm Yes. 

X-Q. 100. Read that. 

A. The zinc produced in the water concentration end 
Of the mill for the firs shift assayed 92.3% zinc; for 
the second shift, 51.8X%inc: for the third shift, 50.6% 


m0. 101. Is the total of the concentrates given? 


= No, only as a total, the combined flotation and 
jmill zine? 
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US) tons. 
X-Q. 103. Now the amount of oil used, read that by 
shifts. : 


A. I haven’t got it by shifts, but the oil used on 
that day was—I don’t know whether that figure is 
right or not; it says 13.79 pounds of oil per ton. 

X-Q. 104. BY FHE COURT: Was that after De- 
vember 26th? 

A. No, this was September 30th, 1913. Jt saysvem 
that report that there was 18,044 pounds of oil used 
that day. 

X-Q. 105. Let’s see how many were used the next 
day. 

A. Well, the day previous, I see the report says there 
was 1,742 pounds used. 

X-Q. 106. And the percentage of that was what? 

A 1076 Ibs) per ton 

X-Q. 107. Take the day ahead, September 28th. 

A. The amount of oil used on the 28th was 1,800 
ibs, or 1:75) lbseper tom 

X-Q. 108. Aren’t you inclined to believe that there 1s 
a mistake in the return for September 30th, 193i 

A. Well, I have not looked at this thing for a long 
while, and J just got these reports out. 

X-Q. 109. I will ask you to check it up over night 
if you will. 

ee cry well: 

MR. SCOTT: If the court please, I would like 
have the record show that we invite plaintiff's repre 


. 
t 


Butte & Superior Mining Company. 3883 
Ben H. Dosenbach. 


sentatives to witness a repetition of the test with 323 
Ibs. of oil, that Mr. Jarigy testified to, and we will be 
willing to do it on Sunday next or any other Sunday or 
any other time that will be suitable and agreeable. 

MR. GARRISON: At your plant here? 

Mer. SCOTT: At Salt Lake City, or at Garfield. 

MR. GARRISON: Oh, no, that is unreasonable. 

THE COURT: The record may show it; I dont 
know how much weight we will attach to that kind of 
an offer. It might be in Alaska next time. 

MR. KREMER: If your honor please, I have got 
here the answer to the plaintiff’s bill as amended, and 
I have also an answer to the supplemental bill of com- 
plaint. Under the rule, notice was given by counsel 
that the portion of the amendment as embodied in the 
application to file the supplemental and amended bill, 
was noticed to become a part of the original bill, and 
under the rule, giving page and line; therefore it auto- 
matically became incorporated in the bill as amended. 
For that reason we have prepared a separate answer to 
the original bill as amended. That left the supplemental 

bill, having expunged from it paragraph 8, that having 
| become a part of the original bill, and we now file an 
answer to that. Jn this connection I will state to the 
court that we expect to close our case tomorrow, and I 
have endeavored to have these answered prepared—I 
asked your honor if we had all day tomorrow, but I 
thought it better to have them prepared so that counsel 
would have them before we close our case. They have 
very kindly consented that if there is any mistake in the 
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transcribing from the original pleadings heretofore 
filed, that we may have permission to make corrections 
of those things. 

MR. WILLIAMS: Yes. 

MR. KREMER: I thought it would be better to 
give then) an opportunity to examine them over night, 


before we close our case. 


Whereupon further hearing was adjourned 
until Saturday morning, May 5th, 1917, 10 
o'clock a. m. 


Saturday, May 5, 1917, 10 acum 


MR. DOSENBACH 
CROSS-EXAMINATION RESUMED 
BY MR. WILLIAMS: 


X-Q. 110. At the close of the session yesterday you 
abserved that the record for September, 1913, seemed 
to contain an unusual amount of oil, and I asked you to 
check that up over night. What have you learned in 
regard to that? 

A. As far as J could get any more information on 
that matter—I endeavored to find out just why there 
was a difference between the 30th and the 2fth in the 
amount of oil per ton of ore, and the only thing that I 
could find was, it being the last day of the month. I 
could not find any records wherein it showed any real 
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reason for its not being what it is, other than the last 
day of the month. 

X-Q. 111. That is to say, a sort of accumulation of 
the errors of the month, to check up the total month’s 
consumption ? 

Dm Yes. 

peo, 112. Let us have, then, the average for the 
month. 

A. The average for the month was 2.799 lbs. per 
ton of ore milled. 

X-Q. 113. Does this record’ show the character of 
the oil? 

A. This record does not show the character of the 
oil. 

X-Q. 114. Now, turn back to the last day of Aug- 
ust. What was the record on that day as to oil used per 
ton of ore milled? 

A. The record for August 3lIst, 1913, shows 2.561 
pounds of oil per ton of ore milled. 

fe, 115. And the record for the preceding day, 
August 30th, 1913? 

A. It shows 1.237 pounds of oil per ton of ore milled. 


X-Q. 116. On the date ahead of that? 
A. 2.470 pounds per ton of ore milled. 
feo. 117. | notice that on September 30th there 


is no acid determination; what does that mean? 


A. Well, there was possibly some reason for it; I 
don’t know what the reason might be. It is not on here 
for September 30th. 
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X-Q. 118. But for September 29th you have an acid 
determination ? 

Yes: 

X-Q. 119. What is the proportion of acid? 

A. The amount of acid is 8.065 pounds per ton of ore 
milled. 

X-Q. 120. Now, on August 31st, 1913, what was the 
acid? 

A. 2.139 pounds per ton of ore milled. 

X-Q. 121. August 30th? 

A. 7.364 pounds per ton of ore milled. 

X-Q. 122. And the average for the month of Aug- 
ust was 5.816 pounds per ton of ore milled. 

X-Q. 123. Now, you have said that the record does 
not show the character of oil that was used then, but ! 
believe you are acquainted with the fact, are you not? 

A. I think I have stated before that during this 
period two oils were used, the pine oil and oleic acid. 

X-Q. 124. In August, 1913, you have an item “Cop- 
peras, Pounds, and Lime.” That is the sum totaligs 
the copper sulphate and lime used? 

A. No, that is lime only. This was not scratched 
out. We used no copperas then. 

X-Q. 125. What was the amount? 

A. The lime used was .373 pounds per ton of ore 
milled. 

X-Q. 126. August 29th, I see also (is\ it/ copperas, 
pounds and lime. 

A. Well, it is lime only, because we did not use any 


copperas then; it was lime. 
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X-Q. 127. And the amount? 

A. .363 pounds per ton. 

X-Q. 128. THE COURT: How long did you testi- 
fy that the conditions of this flow sheet you exhibited 
had prevailed? 

A. The one I testified to yesterday ? 

fe. 129. THECOURT: Yes. 

A. Why, that has prevailed for the last two or three 
months. Previous to that, while the machines were of 
different construction and differently placed as to the 
relation of one cell to another, there being three ma- 
chines before and eight machines now, however the 
three machines had a greater number of cells than each 
one of the eight has now; but they were the same ma- 
chines that had been in use before only arranged differ- 
ently as to the position of one to the other. 

DO. 130. MR. WILLIAMS: Now, have you the 
reports of the operations on Sunday, April 28th? 

A. Mr. Shimnin has the reports for that and he was 
to be here at ten o'clock this morning. 

BO. 131. And you haven't them? 

mee NO, | havent them; I haven't had time to make 
them up personally. 

Bm) 132. asked you for an analysis of the copper 
sulphate that you received from the Anaconda Com- 
pany, have you that? 

Semeietiink | have that in my motes uastairs, in one of 
my notebooks. J did not remember that I-was to furn- 
Ishi that, but it will take only a minute to give it to you. 

X-O. 133. You were to give me an early analysis of 
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the zinc in the total feed to the plant, including the cir- 
culating load. Have you that? 

A. As I remember you asked me for December and 
November, 19@6, and also for December, 1915, so I 
wish to say that the average for the month of Decem- 
ber, 1915, showed 12.16 per cent zinc. 

X-Q. 134. And this was the amount of zinc in the 
total feed, including the new feed in the circulating load, 
is that right? 

A. That is right. Then for November, 1916, Gis 
amount of zinc in the feed, including the middlings, was 
11.9 per cent zinc. 

X-Q. 135. And for December, 1916? 

A. The amount of zinc in the flotation feed, includ- 
ing the middlings, was 12.5 per cent zinc. 

X-Q. 136. And as to all three of these months the 
variation up and down from that average was WeHm 
slight. | 

A. lit was 

X-Q. 137. You were to give me an analysis of the 
molybdenite ore that you used in the experiment in 
court. Have you that? 

A. I haven’t them, Mr. Williams, because it has not 
been finished yet. 

X-Q. 138. Now, in regard to September 30th, 1915, 
is there any showing on the record of the temperature 
in the flotation plant? 

Peon December 30th? 

P-O13% September 30m is: 

A. No. And to get that I can give you approximate: 


\ 
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ly the temperature which we were operating at that 
time. 

X-Q. 140. What was it? 

A. About thirty to forty degrees centigrade, some- 
where along in there. 

X-Q. 141. And when was the introduction of heat or 
the heating of the pulp eliminated ? 

A. We eliminated it quite a number of times, but we 
always kept a little steam there to take the chill off the 
water, especially in the winter time. But up to 1915, 
the middle of 1915, say, we used more steam than we 
did after that time. 

X-Q. 142. Well, what were the temperatures pre- 
vailing in the plant in December, 1916, before Decem- 
ber 22nd, 1916? 

A. Before the 22nd of December, 1916, the tempera- 
ture was about 35° or 36° C. 

X-Q. 143. Now, since December 22nd, 1916, what 
have been the temperatures of the pulp? 

A. From 14 to 40° I should Say, but at the present 
time averages close to 14 and 18 degrees ; closer to that 
than the higher temperature. 

X-Q. 144. Was there any particular reason for so 
large a range of temperature? 

A. The only reason was that we tried out a high 
temperature at various times and a low temperature at 
various times and found it was not necessary to use any 
higher temperature than we were using. 

X-Q. 145. So that you have come down to this low 
temperature of fourteen or fifteen degrees centigrade as 
the best temperature to work at? 
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Ay <Vell auithissiine jess 

X-Q. 146. What methods are used at your plant for 
the determination of the amount or character of oil in 
the different products? 

A. Well, I am not in a position to state myself 
what analytical methods are used for that determina- 
tion. We have an oil chemist who looks after all of 
those details and I cannot myself state just exactly 
what he does. However, in a general way, he uses 
a distillate fraction method of determining certain oils 
and also the centrifuge and other apparatus for de- 
termining other oils in the mixture. 

X-Q. 147. What was the general plan and object 
of determining all of the oil, dissolved and undissolved 
in the wet analysis that attached to the products? 

A. Well, we determine all of the oil that is in the 
product. The sample of the material goes to the oil 
chemist in a wet state and he receives it in a wet state 
and determines all of the oil that is present, and makes 
his determination relative to the amount of dry ma- 
terial. 

X-Q. 148. Where did you purchase the kerosene 
which was used in the plant on April 29th? 

A. I would have to look that up to be exact about 
it, but we purchased most of our kerosene from the 
Continental and Salt Lake, Utah. 

X-Q. 149. When you receive this kerosene, do you 
give it any treatment or do you add anything to it 
before you mix it with the other oils? 

A. We do not attempt to add anything to it or 
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give it any treatment before we mix it with the other 
oils. Sometimes we have no tanks available and we 
have to use a tank that has contained other oils, but 
then that is very seldom. It is quite a hard problem 
to take care of all these different oils that come in 
and it is necessary sometimes to put the kerosene as 
well as other oils into tanks that have contained dif- 
ferent oils. 

X-Q. 150. But nothing is mixed with that kerosene 
or added to that kerosene except the other oils with 
which it is used, is that right? 

A. Nothing that I know of is mixed, and I think 
{ would know of it if there was. 

X-Q. 151. Now, was the kerosene that Mr. Phil- 
lips used in his experiments the same as the kerosene 
which was used at the plant? ? 

f= Fractically so, yes. 

X-O. 152. What difference is there? 

A. I don’t know of any difference. Might be a 
little difference in the small sample he used as com- 
pared to the large sample up there. 

X-Q. 153. Was there anything put into it? 

A. There was not, to my knowledge. 

X-Q. 154. Where did the laboratory sample used by 
Mr. Phillips come from? 

A. It came from the stock bottle in the stock sup- 
ply at the plant. 

X-Q. 155. And so far as you know, the oil that 
| Mr. Phillips used, the kerosene, was the same kero- 
sene that was used in the plant? 
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A. Well, I may make that statement this way: that 
so far as I know the kerosene that Mr. Phillips used 
was practically the same kerosene that I used in my 
tests here in which I used kerosene, in court, and as 
to being the same as we use at the plant, it is sup- 
posed to be the same but there may be a little change 
due to age or something like that. It may be a little 
older sample, but as to anything being put into it or it 
being contaminated in any way with other oils, that, so 
far as I know, & 1s not so. 


X-Q. 156. And the oil that you used here was oil 
obtained from the supply at the plant? 


A. Yes. 


X-Q. 157. Now, do you remember anything else 
that I asked you to bring and have not asked you 
about ? 


A. Yes, you asked for some detailed information 
as to the month of February. 


X-Q. 158. Will you supply that now? 

A. I will be glad to. I think you will find every- 
thing on this report that is necessary. 

X-Q. 159. This is a full statement of the differ- 
ent days’ proceedings in the month of February, 191 
is that right? 

A. That is correct, as far as the flotation plant is 
concerned. 

X-Q. 160. And was this prepared by you from 
the original records? . 

Xe SN 
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X-Q. 161. And these remarks, were they taken 
from the record? 

A. Yes, they were taken from the record. That 
was for my own information, I found them there and 
copied them. , 

MR. SEOTT: We offer the report produced by the 
witness in evidence, entitled “Butte & Superior Min- 
ing Company, Flotation Plant Operations for Month 
ee Pebraary, 1917," this being a statement of the 
operation for each individual day. 


Table admitted marked DEFENDANT’S 
PSST No: 223, 


X-Q. 162. Is there anything else that I asked you 
for that you have not supplied? : 

A. Not that I remember. You asked for the flow 
sheet, and for a report from February 4th to 28th, but 
that is included in this report tor February. I would 
like to say, though, that in giving you the amount of 
oil used per ton in September, 1913, and other days 
along in that period which I have taken from this, 
daily general mill record, that is the amount of oil 
used per ton of ore milled, and not per ton of flota- 
tion feed. It is based on the actual tonsof ore milled. 

X-Q. 163. But the difference in the figures would 
Mot be very great, would it, between the total ore 
milled and the new feed to the flotation plant? 

A. It would not be very great, no, so it would not 
make a great deal of difference in the amount of oi 
to the flotation plant. I Just wished to correct that 
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SLatement, though, in case it was misunderstood. 

X-Q. 164. Well, what would the average differ- 
ence be in points? 

A. I can give you a rough average of inate 
would possibly make between five and seven per cent. 
difference, or a little greater; that is, the amount it- 
self, if it was 144%, for instance, it would be 5% off 
the 14%. 

X-Q. 165. Now, in this table that you have pro-. 
duced, exhibit 223, you have not included the total of 
the concentrates, and you have not included the total 
af the new feed? 

A. Yes, that is included in the table that I have 
presented, another table before this, which gives the 
fotal of flotation feed, the tonnage of flotation con- 
centrates for each one of those days for the month of 
February. 

X-Q. 166. I notice that in this exhibit 223 there 
is a repeated statement of considerable trouble with 
the elevator. What was the cause of that trouble and 
what was it? 

A. Well, it might have been due to wanythings, 
The trouble with the elevator possibly was due to the 
splicing coming loose, or it may have been due to some 
mechanical condition of the boot pulley or the head 
pulley; it might have been due to overloading with 
feed. 

X-Q. 167. I see your last remark is “overloading 
feed to elevators, unable to handle return feed.” 

A. Well, it might have been due to that, if the 
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elevator—They might have become overloaded, and 
conditions of flotation were very poor during that 
time. 

X-Q. 168. And the correction of that would be to 
cut down the return feed? 

A. Well, it would be to cut down the original feed, 
and therefore that would cut down the middling or 
Return feed. 

X-Q. 169. Well, you showed in your flow sheet yes- 
terday a method of cutting down the middling return 
by putting a certain number of boxes out of opera- 
tion, did you not? 

A. That is one way of cutting it down all the time, 
but if it is running too high with those boxes cut out, 
then there would have to be some other method of re- 
ducing the overloaded condition. 

X-Q. 170. Did you, during February, cut out some 
of the boxes in order to diminish the return feed? 

A. No, I don’t think so. 

X-Q. 171. When did you commence to do that? 

A. I think that was in March. 

MR. WILLIAMS: Nothing further at present. 


REDIRECY EXAMINATION: 
eye MR. SCOTT: 


R-Q. 172. Will you describe the model machine 
which you have had made, just generally, and you can 
go more into detail with these drawings, but just a gen- 
eral statement of what it is. 

MR. SCOTT: I simply propose a general descrip- 
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tion from the witness with reference to the flow sheet, 
because it is so difficult to get it on the record when we 
are looking at the machine itself. When we get this 
general description in, then he can amplify it. 

A. The model machine which I have had made is a 
flotation unit in itself, and consists of a rougher having 
seven cel's and three additional agitators, which pro- 
duce a rougher concentrate and a middling product, the 
same as is produced in actual flotation operations. This 
model unit also consists of a cleaner and a recleaner. 
The middling product from the rougher—the rejected 
product from the cleaner and recleaner are returned to 
the head sf the rougher cells by means of an elevator. 
This unit also consists of a feed tank, or what we com- 
monly call a sludge tank, which supplies the feed to the 
first cell and also takes care of the return middlings, 
such as the middlings from the rougher and the tailing 
from the cleaner and recleaner. This machine shows in 
itself the working of a unit in flotation, therein all of 
the productsare taken care of; the middlings are mm 
turned as is done in actual practice; the tailings are re- | 
jected and concentrates are produced on the cleaner | 
Celis. 

R-Q. 173. I hand you this flow sheet which you have . 
prepared and ask you to explain to the court the flow | 
of the material, and you may at the same time, if you) 
desire, refer to this sketch which you have had made. . 

NUR. SCOTT: 1 ofter thetlowscliees 

’ The flow sheet marked DEFENDANT’S EX; 
Bi ie NO. 22+ 
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MR. SCOTT: I offer the perspective sketch of the 
machine. 


Perspective “Sketch marked DEFENDANT'S 
feriIBIT No. 225. 


po WILLIAMS: We reserve our objection to 
these. , 

A. Referring to the flow sheet of the model flota- 
tion plant, Exhibit 224, [ will now endeavor to show 
the flow of the material through this complete unit. To 
begin with, the ore, and water are placed in the sludge 
tank, which is the feed tank for the original feed, and 
that tank discharges into the pulp elevator, which is 
this elevator here on 225, where it is elevated to the 
first agitating cell, which is Cell No. 1. The material 
then passes through these three cells in series and into 
the fourth cell, which has in direct connection a spitzkas- 
mer, =~ Now, we have seven cells with spitzkasten, which 
we will call the rougher cells, these three previous agi- 
tating cells are emulsifiers; these seven cells are rough- 
er cells, producing rougher concentrate and middlings. 
The first three cells produce a rougher concentrate, 
Which is retreated in a cleaner cell down below, which 
18 this cell on the perspective view. 

R-O. 174. State how the pulp goes from one ceil to 
he other. 

A. It flows from one cell to another by gravity: 
there being a difference in elevation between the first 
and second and second and third and so forth on down 


through and including the seven, so that the upper one 
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is higher than No. 2, and therefore the flow of the pulp 
is by gravity into the succeeding cells. 

R-Q. 175. Where is the passage? 

A. The passage is in the corner of the spitzkasten. 

R-Q. 176. And runs to where? 

A. Directly into the agitating cell of the succeeding 
cell. 

R-Q. 177. Does this illustrate the movement of the 
pulp here? 

A. It does; the movement of the pulp is from your 
first agitating cell, which is in direct connection with 
the spitzkasten, into that spitzkasten; from that spitz- 
kasten into No. 2 agitating cell, and from that cell into 
the same spitzkasten, which is directly connected with 
it; and from No. 2 spitzkasten into No. 3 agitating cell, 
and so forth on down the line, until the final tailing is 
made by No. 7 spitzkasten. That would be from this 
agitating cell to this spitzkatsen, and from this spitz- 
kasten into this second agitating cell, and into the sec- 
ond spitzkasten, and so forth on down the line. 

Now, the concentrate that is produced in number one 
cleaner is retreated again and purified in the No. 2 
cleaner, which produces a finished concentrate. The 
rejection or tailings from each of these cleaners, and 
from both of them, joins with the middlings that is pro- 
duced by the last four rougher cells and goes back again 
into the elevator where it is elevated with the original 
feed to the first agitating cell. So, in this unit we have 
after starting and in constant operation, we have this 
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battery of seven rougher cells treating the original ore 
plus the return middlings as shown, which is done in 
actual practice. The middlings are retreated in actual 
practice with the original ore. 

THE COURT: Tailings only from the seventh? 

A. Tailings only made from the seventh cell and 
the tailings from the cleaner and recleaner are returned 
again. ‘They contain more mineral than the middlings 
that are produced by the last four cells of the rougher— 
that would be these last four cells as you look at the 
machine, facing you. 

MR. SCOTT: Now, if the court will consent to gp 
to the Grand Jury room we will be prepared to operate 
the machine, and in connection with the operation the 
stenographers inform me that it is almost impossible 
during the operation of the machine to make any rect 
ord, so I would suggest that such explanation be made 
there as necessary to enable the court to understand the 
machine and then afterwards Mr. Dosenbach can take 
the stand when we return to the court room and put it 
in the record. J make this statement because the stetr 
ographers seem to despair of getting down all that is 
said while the machine is being operated and numerous 
questions are being asked. If that is agreeable to the 
other side I suggest we proceed that way. 

MR. WILLIAMS: If it is agreeable to the court. 

eC OU Kis Yes. 

MR. WILLIAMS: In view of the fact that you have 
a large machine that has a great many parts and at 
which things occur, I would like to send up a sufficient 
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number of.representatives to be able to watch the opera- 
tion. One man cannot watch that machine. 

OE COURT? there iamnoreb ection 

THE WITNESS: You mistook my statemént, be- 
cause if I was to proceed ahead of you to get ready in 
the two minutes it would take to get up there, you 
might send one man along to see that I get. up there 
See 


2 p. m., May Stilo 

R-O. 178. Mr. Dosenbach, will you describe your 
procedure in operating the model plant which yougper- 
ated this morning? | 

A. The operation of the model flotation plant in 
which the experiment was performed this morning was 
as follows: 146 pounds of water at a temperature of 
16° C. was added to the sludge tank. The agitators 
and elevator and mechanism in the sludge tank was 
added to the water in the sludge tank. This formed a 
pulp of 146 pounds of water and 60 pounds of or:. 
Next, 65 c.c. of sulphuric acid was added, together with 
78 cc. of copper sulphate solution to this pulp in the 
sludge tank. The pulp was then circulated through the 
elevator and through the rougher cells until thorough 
tiixture was obtained, and the oil was then added to the 
first agitating ore emulsifying cell. The total amount 
of oil added was 665 c.c. This oil is equal to 574.6 
grams, or the total amount of oil used in the test was 
-1.26§ Ibs., which is equal to 2.11%, or 42 lbs. of oil per 
ton of ore. The copper sulphate solution used was the 
regular copper sulphate solution that is used at the 
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Butte & Superior flotation plant, and was equal to 
7.4054 lbs. per ton, or 0.1 pounds metallic copper per 
ton of ore. The sulphuric acid used was commercial 
sulphuric acid, 59° Be., and the quantity used as stated 
before, was 65 c.c., which was equal to approximately 
8 Ibs. of sulphuric acid per ton of ore. The oil was added 
to the pulp as it flowed through the cells; however, 
there was no tailing made during the time that the oil 
was run through the machine, in order that all of the 
oil should be thoroughly mixed up with all the feed as 
much as possible, so that when the feed became steady, 
it would have practically the same amount of oil in it as 
it continued to enter the machine. The gates were so 
regulated so that during the time the oil was being fed 
through the machine there was no concentrate or tail- 
ing made, consequently all of the pulp was circulated 
through the elevator and returned back through the ma- 
chine again and to the sludge tank. After the oil had 
been entirely fed to the ore pulp, the machine was then 
regulated so that an overflow occurred on the first three 
spitzkasten and on the last four spitzkasten, and the 
tailing gate was opened and the tailings were then made 
and discharged regularly from the seventh cell of the 
rougher machines. A very copious mineral froth oc- 
curred on practically all of the cells at first. Later on 
the froth on the first three cells was much heavier than 
than the fOth on the last four cells, and on the seventh 
cell there was very little froth, as the mineral was being 
fokemantonmtlie first three cells. 
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There was a gradual gradation of the amount of min- 
eral contained in the froth from the first spitzkasten on 
down through the seventh spitzkasten, showing that in 
these later cells of the rougher series there was less 
mineral, consequently there was less froth. Samples 
were taken of the tailings and the concentrate, there be- 
ing four special samples on the tailing and concentrate 
taken which represents fairly well the average of the 
machine. But the main purpose in demonstrating and 
showing the operation of this machine was to iliustrate 
tl.e flow of material through an operating unit which is 
very similar to that used at the Butte & Superior, in the 
matter of flow, and also to show the froth and charac- 
ter of froths that was formed in using oil equal to 42 
pounds of oil to the ton. The operation of the cleaner 
and recleaner was somewhat erratic and consequently 
the froth and material in the cleaner and recleaner was 
not consistent and did not overflow continuously on ac- 
count of the discharge gates and openings from these 
cells soaking up, causing the cells to drain very rapidly 
and also to fill up very quickly. The feed to the rougher 
cells was also somewhat erratic at times on account of 
the belt on the elevator slipping and giving quite a tot 
of trouble during the run. 

R-Q. 179. What was the oil mixture that you used 
this morning? 

A. The oil mixture used was 70% fuel oil, 18% pine 
oil and 12% kerosene and was the same oil mixture 
that is—that was used at the Butte & Superior plant on 
April 29th. 
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R-Q. 180. That was the Sunday when the repre- 
sentatives of the plaintiff visited the mill? 

A. On the Sunday when the representatives of the 
plaintiff visited the mill. 

R-©. 181. And what was the rate of flow of the 
pulp through the machine? I suppose you have stated 
in that terms of the solids, have you not? 

A. Well, the rate of flow would average about a 
ton of ore every 24 hours—possibly more. That is 
just a guess on my part. I have made no tests to de- 
termine the capacity of the machine. 

R-Q. 182. Well, what would you say that would 
amount to in a minute? Something over a pound a 
minute, wouldn’t it be? 

A. Yes. 

R-Q. 183. And you had in it 60 pounds this morn- 
ing? 

A. Sixty pounds. 

R-O. 184. On that estimate it would take some-, 
thing like in the neighborhood of how long for the 
complete material to circulate through it once? 

A. Well, it would be a pound a minute practically 
and therefore in an hour there would be sixty pounds 
circulate through it, but the sixty pounds was increased 
somewhat by the circulating load of middlings, which 
increased the total amount going through the machine. 

R-Q. 185. This copper sulphate solution that was 
used, was that the same as was being used on Sunday, 
April 29th? 

™ It was. 


3904  Alinerals Scparacion, Linutea, et al., vs. 
Ben H. Dosenbach. 


R-Q. 186. And how does the proportion you used 
this morning compare with that which you used on 
April 29th? 

A. Well, the proportions that I used this morning 


was in the same proportion’as in all of the tests that 


have been run in the eee demonstration and it 
would be a fair average of what our operations con- 
sist of. 

R-Q, 187. At the mill? 

A. At the mill, that would be one-tenth of a pound 
of metallic copper per pound of ore. = 


MR, SCOTT: Yottmay cross-exaniiie: 


RE-CROSS EXAMINATION. 
BY RS WIENS: 


RX-Q. 188. How about the speed determinations 
that you made? 

A. I took the speed of the agitator shaft to be 1988 
revolutions per minute or 1561 peripheral feet per 
minute. 

RX-Q. 189. You had successive agitators rotating 
in different directions, didn’t you? 

fn) Yes. 

RX-Q. 190. What was the effect of the inclination 
on the blades? Was it im@ewery instance to tendme 
force the liquid upward, having in mind the direction 
of rotation. 

A. No, it was not. he machine at first 
built to work with a rope drive running around each 
one of the agitator shafts as shown in the perspective 


P. 3905, L. 22, cancel “in which to incline or present the 
pulp ” and insert “ incline as presented to the pulp ” 
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drawing, and that did not givé us good satisfaction, so 
it was changed to individual drives for each one of the 
agitator shafts. Consequently, working with a rope 
drive such as is shown in that descriptive drawing, 
one shaft will revolve in one direction and the other’ 
shaft will revolve in the other direction, the one fol- 
lowing the first one. 

RX-Q, 191. Well, now, did you maintain the same 
direction of rotation that is shown in your drawing 
here, that is successive agitators revolving in opposite 
directions ? 

A. Well, I haven't given that any attention at all, 
I don’t know whether it is myself. In fact I never paid 
any attention to it. These belts were all taken off and 
put on again several times. Of course they would 
have to be maintained because otherwise you would 
have your agitator blades revolving in the wrong direc- 
tion. 

RX-Q. 192. Well, what is the right direction for 
these agitator blades, as to the manner in which the¢- 
oo nel; ; lp? 

fee vVith the face up. 

RX-Q. 193. That is tending to force the liquid up? 

me Yes. 

RX-Q. 194. And as the machine was originally de- 
signed and operated, as shown in your drawing, ex- 
hibit 225, were the successive agitators with reverse - 
arrangements so that they would all tend to throw the 
liquid up? 

A. All the agitators tended to throw the liquid up. 
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RX-Q. 195. How long a time was consumed in the 
operation which you carried on this morning? 

A. About an hour and ten minutes, 

RX-Q. 196. And during that operation how many 
times was the pulp circulated through the machine? 

A. Weil, I couldn’t say as to that. It would be 
something like—it would be in actual practice, and I 
can’t say what that would be because some of the pulp 
in the flotation or in any milling operation, goes 
through an innumerable number of times, while oth- 
ers go through only for a short time. So I have no 
way of judging as to how long any part of it was in 
circulation. 

RX-Q. 197. But in fact as you operated the ma- 
chine at first, sending the rougher concentrates back 
and through the machine, these rougher concentrates 
must have gone through several times, must they not? 

A. Oh, no doubt they did go through several times. 

RX-Q. 198. That is to say they were taken off and 

sent back immediately as being less in bulk, then re- 
leased ahead of the tailings that were sent back? Is 
that an expression of the situation? 
A. No, the middling was not sent back. In fact 
there was no overflow on the first three cells while the 
entire feed was in circulation. It was only overflowed 
from—it was only the overflow from the last four 
cells which was returned and sent back through for 
circulation. There was no tailing made at that time, 
consequently all of the feed that came into the cells 
was sent back again.’ 
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RX-Q. 199. And you maintained that condition of 
returning everything throughout the time that you 
were feeding the oil to the machine? 

fe 1 did. 

RX-Q. 200. And some time beyond that? 

A. Until we could get conditions regulated, yes, 
Bir. . 

RX-Q. 201. Were these conditions in that machine 
at any time regular conditions? 

A. Yes, they were, for a short time. We had con- 
siderable trouble this morning, I will admit that, but 
that is a condition which might exist at any time; in 
fact it was very similar to the questions you asked me 
this morning what might happen to the elevator. It 
showed what might happen in an actual plant, what 
happened up there. 

RX-Q. 202. These elevators were not overloaded, 
were they—or this elevatot was not overloaded? 

‘A. It might have been, and I might have started it. 

RX-Q. 203. Do you maintain any definite time 
when that machine upstairs was operating in a normal 
mamner ? 

A. Why, I think it was operating in a normal man- 
mer for a great part of the time, with the exception of 
thy cleaner and recleaner. The rougher certainly was 
Operating normally. The cleaner and recleaner choked 
up considerably, and it was necessary to clean them 
| out, but the rougher cells operated normally for quite 
a period, and that was the main part of the run, I 
thought, was to illustrate the gradual gradations of 
| the mineral froth on the various cells. 
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RX-Q. 204. Now, after you had got the oil in and 
were satisfied that you had reached proper conditions 
in the rougher cells, did you feed all of the overflow 
from the rougher cells down to the cleaner and re- 
cleaner, and did you continue that through the opera- 
tion? 

Be Yes: : 

RX-Q. 205. And the irregularity was in the clean- 
er and recleaner; they got choked up; that was why 
the feed was so irregular? 

A. That was why the feed was so irregular. 

RX-Q. 206. Of course the consequence of that was 
that the concentrate of the last machine, the recleanem 
would accumulate for quite a time, and then come out 
in bunches; that was, I suppose, a description of what 
happened? | 
' A. That condition existed at one time there that 
I know of, when I looked down that way and saw it; 
on account of the discharge gate or opening leading 
from the recleaner cells choking up. 

RX-Q. 207. Of course in the regular operations 
the tailings go to waste, do they not? 

A. They do. 

RX-QO. 208. And you got to the condition nearest 
approaching regular operations when you were send- 
ing your tailings out into the tailings receptacle? 

vee cS. 

RX-O. 209. TI noticed in the table that you put in 
this morriing, defendant’s exhibit No. 223, that I asked 
von for the percentage of oil in the tailings, which 1s 


Butte & Superior Mining Company. 3909 
Ben H. Dosenbach. 


the next to the last item; that for the 27th of February 
is wholly different from any other item; can you ex- 
plain that? 

A. Which one is that? 

RX-O. 210. You have, for instance, on the 28th 
0.45; on the 27th 0.062; on the 28th 0.68. Now, that 
0.062 seems to be very erratic. What do you think of 
that ? 

fee lt is an error; it should be 0.62. 

RX-Q. 211. I have made the correction ,in the orig- 
inal exhibit. Now, isn’t it a fact that column show- 
ing the amount of oil in the tailings shows that you 
are running to waste in the tailings more than twice as 
much oil as you used te before December 22nd? 

me lt does; sure. 


RE-DIRECT EXAMINATION. 
Peek. SCOTT: 


R-O. 212. Mr. VDosenhach, are there any more 
things which Mr. Williams inquired about that you 
have? 

A. No, | think that is all, with the exception of 
some assays that are not completed, and the returns 
} are not out. 

MR. SCOTT: TI offer in evidence the machine 
which Mr. Dosenbach operated this morning. 


Machine admitted without obiection marked 
DEFENDANT’S EXHIBIT No. 226. 
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MR. SCOTT: I offer in evidence the flow sheet 
marked 224, and the drawing, exhibit No. 225. 


EXHIBITS 224 and 225 ADMITTED WITH- 
OUT OBJECTION. 


MR. WILLIAMS: I should say, in regard to the 
machine, on behalf of the plaintiff, that as an illus- 
trative model of, something in which the flotation proc- 
ess may be carried out, there is no objection to it. As 
a representation of what is practically our standard 
machinethere is no objection to it. But if the defend- 
ant is relying upon it as a representation of anything 
in the prior art, then we object to it as wholly irrele- 
vant. With those qualifications it may be admitted. 

THE COURT: Well, of course, it is like the other 
exhibits; it is in for all purposes that it ought to serve. 
and they may be pointed out in argument. 


J. T. SHIMMIN recalled on behalf of defend- 
ant for further 


‘ 


7 DIRECT BXAMINATION 
BY MR SCO: 


Q. 1. You are Mr. J. T. Shimmin who testified be- 
fore? 

pe Yes: 

Q. 2. You have a report, I believe, of the opera- 
tions of the Butte & Superior flotation plant on Sun- 
day, April 29th, from 1 to 5 p. m., during the interval 
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when the representatives of the Minerals Separation 
Company were present? 

Ie «CYS. 

©. 3. And this is the report? 

bia: isthe Gepont, yes, cir. 


©. 4. Were these operations conducted under your 
charge? 
Pee Yes: 


Q. 5. And those reports are the regular reports pre- 
pared in the ordinary course of the administration of 
the plant? 


A. Well, they are more complete, but we keep prac- 
tically the same record of all our operations. 


Q. 6. To the best of your knowledge and belief this 
is a correct report of the operations referred to? 


Pew Yes, Sir. 


ive o@O El: sl otter the reportererermed to by 
the witness in evidence. 


~~ 


Report admitted and marked DEFENDANT'S 
oe URIS aye 


MR. WILLIAMS: As far as I can see, your honor, 
this repeats the testimony of the witness as to things 
that occurred, but I have no objection to it provided 
we upon examination find that it is all right. It is a 
long document. It may facilitate matters to have it 
in the record. 
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CROSS-EXAMINATION. 
By MR. WHEEIAMS: 


X-Q 7. Mr. Shimmin, is this a report for the whole 
day? j 

A. No, it is just the period from 1 to 5 p. m. of the 
27m 

X-Q. 8. Where is your report of the whole day, the 
regular official report? 

A. Well, that is not finished; I have got it in the 
rough, is all. I can furnish you with a copy of that, 
though. 

X-Q. 9. I want to see the whole day’s operations. 
As a matter of fact our representatives were there at 
half past ten, and from there on, although it is true 
the samples were not taken except during that period. 

A. This covers the period that the samples were 
taken. 

X-Q. 10. I want the record for the whole day’s 
run, and the day before and the day after, and I would 
like you to bring me the original data that are on rec- 
ord in your office. 

AY Allee 

X-Q. 11. Now, these notes that have been put upon 
this—this first document here is a letter by you, 
and is vour report to Mr. Bruce, the manager of that 
operation? 

A. Yes, sir. 

X-Q. 12. And to that you append these sheets? 

A. And there is a letter from the chief chemist and 
the oil chemist. 


Butte & Superior Mining Company. ogl3 
J. T. Shimmin. 


x-Q. 13. The chief chemist being R. B. String- 
field? 

A. No; he is the oil chemist. 

X-Q. 14. Who is the chief chemist? 

A. Edward Walser. 

X-Q. 15. And then there is this last letter to you; 
who is that signed by? 

A. That is the head sampler? 

X-Q. 16. And his name is—? 

eee alee br eatiienly. 

MR. WILLIAMS: It would seem that the regular 
procedure would be to call these men, but I am quite 
willing to take it prima facie in this form, and see if 
we can be satisfied with it. 

Mae COURT: Very well; they are available no 
doubt. 

THE WITNESS: I have some figures that you 
asked for the other day, Mr. Williams, in regard to 
the assay of the sulphate. 

X-Q. 17. The assay of the sulphate of copper that 
you purchased from the Anaconda Company? 

A. No, just the amount of copper sulphate and sul- 
phuric acid which we were using during the month of 
November, 1916. You also asked for the period of 
time that we used the reconstructed oil. 

MR. SCOTT: I offer the memorandum produced 
hy the witness entitled “Butte & Superior Mining Com- 
pany, Data Compiled from Original Record, Flotation 
Plant Operations, Month of November, 1916.” 

Vable admitted marked DEPFENDANT’S EX- 
Pieit No. 228. 
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X-Q. 18. Now, that other matter? 

A. On November 17th reconstructed Barrett oil 
was used for 16 hours, and No. 2 pine oil for eight 
hours. 

X-Q. 19. And each used alone? 

A. Each used alone, yes. 

X-Q. 20. In what proportion? 

A. They were used separately. The reconstructed 
Barrett oil was used exclusively for a 16-hour period ' 
and the pie oil exclusively for eight hours. 

X-Q. 21. In what proportion per ton of ore? 

ie Well, those sheets that I gave you show that; 
I don’t remember off-hand. On November 18th the 
reconstructed Barrett oil was used for 18 hours and 
No. 2 pine oil for 16 hours. 

X-Q. 22. Have you described what reconstructed 
Barrett oil is, how it is made? — 

A. No, I have not. I don’t know what this par- 
ticular reconstructed Barrett oil was, but ordinarily 
we use about 95%. 

X-Q. 23. How is it made; what does reconstructed 
mean? 

A. Well, it is just simply distilled or cooked for a 
period of three or four hours with sulphur. 

X-Q. 24. It is distilled under conditions so ‘that the 
condensed part flows back? 

A. Flows back, yes. 

X20) 25. In a retilex comdemser” 

ive eS; 

X-Q. 26. That No. 2 pine oil, how is that differen- 
tiated from No. 1 pine oil? 
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A. It is simply a marking that they have. 

X-Q. 27. A commercial name? 

A. A commercial name, yes. 

X-Q, 28. Yaryan, 1s it? 

A. Yes, I think it is; in fact ] am sure it is. 
NESS sa <CUSED. 


MR. SCOTT: JI understand that samples have been 
furnished to plaintiff’s representatives of all of the 
oils mentioned in these various reports, and that being 
the case I would like to have the record so show. 

MR. WILLIAMS: Well, I don’t know whether it 
is so or not. I can get reports. | 

MR. SCOTT: Very well, I will have Mr. Dosen- 
bach testify to it. 

MR. WILLIAMS: I think we got some nine sam- 
ples yesterday, but I am not ready to say we have sam- 
ples of everything. I will when I know it. 


BEN H. DOSENBACH, recalled, testified as 
follows: 


Dit Behe AMINA TION, 
By MR. SCOTT: 


(). 213. Will you please state what oil samples you 
furnished to a representative of the plaintiff and to 
what representative you furnished them? 

A. I furnished a sample of number 1 creosote, 
number 2 creosote, Yaryan pine oil, Barrett’s number 
4, Graybull fuel oil, Jones’ crude oil, Graybull paraffin 
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base oil kerosene and Yaryan mixed pine to repre- 
sentatives of the Minerals Separation Company, Mr. 
Higgins and Mr. Truran. These samples were re- 
quested of me to furnish. 

Q. 214. They were samples of the actual materials 
used in the mill? 

A. They were such as we use in the Butte & Su- 
perior Company’s mill. 

QO. 215. Were there any other samples of anything 
else furnished to then? 

A. Yes, there have been samples furnished of every 
test thatayas made. 

©, 2aG In court you mean? 

A. In court. 

Q. 217. Yes, but I mean the mill materials. 

A. And samples were furnished Sunday of every- 
thing that was used, oils and acids and sulphates. 

O721c. Sunday ther2 amor pric 

A. Yes, sir. 


CROSS-EXAMINATION. 
BY MR. WILLIAMS: 


X-Q. 219. Mr. Dosenbach, it appears that these 
pine oils are used separately, and you have given us a 
mixed sample? 

A. J gave you two samples. The oil is contained in 
one tank, which contains several pine oils and when we 
use from that tank up there consequently we can not 
ase either one of them separately. We do not have the 
capacity to put one particular oil by itself so that one 
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tank contains mixed pines; and a sample of this was 
furnished and also a sample of the standard pine was 
furnished. 

X-Q. 220. And that standard pine, has it any par- 
ticular name? Is it number 1? 

A. No, we call it “standard pine oil” because it has 
the greater specific gravity, and is somewhat purer 
than the other. 

X-Q, 221. Can you furnish a specimen of the num- 
ber 2 separate, that you formerly mixed with the 
standard? 

A. I think it may be possible from the stock bottles 
to furnish that. 

X-Q. 222. Will you do so? 

A. Iwill, yes, be glad to. 

MR. KREMER: Mr. Williams, Mr. Chapman and 
Mr. Truran, whose names are mentioned, are your 
representatives, are they not? 

Vii EVANS: Oh, yes, yes: 


POPES EXCUSED, 
MR. SHERIDAN: If the court pleases, I have an 


understanding with counsel on the other side that we 
may introduce a printed transcript from the stenogra- 
pher’s record taken from the argument of both, sides 
Si the Supreme Court. We desire to enter a part of 
the argument which appears on page 85, Mr. Kenyon’s 
admission. In reference to that he wants me to read 
into the record beginning on page 83 down to the bot- 
tom of page 85 and that I agreed to do. They will 
object to its competency. 
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MR. GARRISON: No, we do not obpect to its 
competency. We object to its relevancy and materiali- 
ty. We do not require them to produce any proof that 
the language contained on the pages of this book which 
are referred to is the language used by Mr. Kenyon or 
the language used by Justice McReynolds or by Justice 
Pitney, or whoever uttered the language. We will 
waive the competency of proof. We do say it is ut- 
terly irrelevant and immaterial. 

MR. SHERIDAN: We will read that so it will ap- 
pear in the record and then offer the book as defend- 
ainyouexiiitezzo. : 

MR. GARRISON: By what procedure do they 
read it into the record before your honor has ad- 
mitted it? » 

THE COURT: What are you offering? 

MR. SHERIDAN: We offer the part on page 83, 
page 84, and page 85. The reason of the materiality 
of it is this: First, it goes to show the definition these 
gentlemen have placed on their invention; and, second- 
ly, thev are alleging in this case that we are estopped 
by the Hyde former adjudication. Certainly anything 
that makes then in favor of Hyde in the former adjudi- 
cation would make in favor of the defendant here; and 
any admissions made in solemn court such as they are, 
are undoubtedly of advantage to the court in any case 
in which he is a party. We have set it up as a defense, 
estoppel. 

THE COURT: Well, there ought to be some law 
about that. I will allow it to go into the record, how- 


ever. 
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MR. GARRISON: Your honor does not care to 
hear me before the ruling? 

THE COURT: No, it will be before—let’s see, how 
many other courts? One court at least. The objec- 
tion will be overruled and the matter will be admitted, 
the three pages, and 1f entitled to no consideration the 
court will give it none in making up its decision. 


Pages in question admitted in evidence and 
morcede OE RENDANT S EXHESI heZZ2 


MR. SHERIDAN: (Reading): ‘Washington, 
ee, Muesday, October 1, 1916. 

“Argument of Mr. William Houston Kenyon in re- 
ply for Petitioners-Complainants. 

Ti AGENYON: May it please them@court, "ihe 
question at issue, and the only question, is the ‘ques- 
tion of invention. Did the step that our patenteestook 
constitute invention? The court below said no; it was 
simply a matter of degree. Respondent’s counsel here 
defends that proposition by saying that our result is 
attained not by the diminution in the amount of oil, 
but by some trick of agitation, some novelty of agita- 
tion. I will address myself first to that latter proposi- 
tion. 

‘And the history of the birth of this invention is a 
complete answer to it. (Record pp. 446-448-451). 

“Tf your honors have not already marked those pages 
in the record, I will ask you to mark them; the whole 
of page 448, the whole of page 451, and, on page 445, 
the paragraph just below the middle, commencing 
‘peripheral velocity of cone.’ 
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“Contemporaneous documentary records, written 
within a few weeks of the birth of this invention—evi- 
dence of an extraordinary character of the birth of a 
most extraordinary invention. These inventors were 
working on the Cattermole process—which, as has 
been explained, agglutinates by oil in about three per 
cent proportion the metal particles into bigger gran- 
wes such that they sink against an upcurrent of water 
which carries the gangue up and away—the Catter- 
mole process. They were experimenting with modifi- 
cations of all the conditions of that process. Among 
them one line of investigation was as to the influence 
of changes of peripheral velocity. All sorts of varia- 
tions, fronr840 to 1,460, in the speed of the cone, were 
made, butethe invention in issue was not born. 


“Another line of investigation was as to the influ- 
ence:of changes in the amount of oil (page 44/7, the 
seventh item). Out of that series of cxpenmienre 
Gvhere the only change made from experiment to ex- 
periment was in the amount of oil—a gradual diminu- 
tion in the amount of oil, all other things remaining 
the same) was born this invention. 


“And the record of it is right there on page 448, 
‘Details of Experiments, the last column, ‘Remarks, 
‘Float vastly increased’—tracing that back you see it 
was with three-tenths of one per cent of oil; and just 
below ‘Float’ again ‘vastly increased’—tracing that 
back it was with one-tenth of one per cent of oil. 

“This float phenomenon appeared (page 451) when 
the oil had been reduced to about one-half of one per 
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cent, said the inventors, after studying the process six 
weeks. 

“As the amount of oil was reduced granulation 
practically ceased at a range of about one-half of one 
per cent of oil, but a certain amount of black mineral 
froth was noticed. They were trying to send the val- 
ues down, but they began to come up to the top. 

View ibotiCi Way: Is thaton pages 

Simic NyON: Page 451, the third )paraonaph: 

““A certain amount of black mineral froth was, 
however, noticed as a result. On successively decreas- 
ing the amount of oleic acid below 0.5 per cent (that is 
one-half of one per cent) it was found that whereas 
granulation ceased there was a growth in the amount 
of mineral float-froth under these conditions, and that 
the production of such float-froth appeared to reach a 
maximum when about 0.1% of oleic acid on mineral 
was used.’ 

“Tf that evidence is true it disposes of the contention 
that this phenomenon which has revolutionized ore 
concentration the world over is to be explained as 
some trick of agitation. 

“MR. JUSTICE DAY: How do we know that fact, 
that it has revolutionized ore concentration the world 
over? 

“MR. KENYON: How do we know it? This rec- 
ord shows that up to 1912 about $9,000,000 worth of 
values had been taken out, in Australia and Sweden 
and Chile, from dump heaps that had been valueless 
theretofore, by this process. The testimony that was 
taken in 1915 before Judge Bradford shows what had 
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happened in the intervening three years, as pointed out 
in his opinion, during which three vears an astounding 
development occurred in this country. 

“MR. JUSTICE MWREYNOLDS: [Svonlaaiivesia 
ask you when in this process of reducing oil your in- 
vention came into existence. 

“MR. KENYON: At about one-half of one per 
Cet O1ronle 

“MR. JUSTICE McREYMOLDS: Betorewoumec 
to one-half of one per cent did you have any inven- 
tion ” 

“MR. KENYON: We were passing from the 
region of Cattermole, which was a distinct— 

“MR. JUSTICE McREYNOLDS: I want to know 
when your invention came into existence. 

“MR. KENYON: This invention was not reached, 
I should say, from those figures, until about 0.5, that 
is, one-half of one per cent., of oil was reached. 

“MR. JUSTICE McREYNOLDS: Atsemetpenicem 
you had no invention? 

“MRE N YON Oo; 

“MR, JUSTICE McREYNOLDS:; At ome*iali ven 
one per cent you did have invention? 

“MR. KENYON: It began to come. Remote, but 
it began tocome. At 0.3 of one per cent the float vast- 
ly increased. At 0.1 of one per cent efail the fleat 
again vastly increased. 

“MR. JUSTICE McREYNOLDS: When this float 
has more than one-half of one per cent of oil it does 
not infringe? 

“MR. KENYON: It does not Gnfimge: 
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FRANK R. WICKS, recalled, testified as fol- 
lows: 


DIRECT EXAMINATION. 
bole, KREMER: 


Q. 1. I believe you have some tabulations and some 
information Mr. Williams requested? 

A. Yes, sir. 

MR. KREMER: Mr. Williams, these are matters 
that [ think you have requested Mr. Wicks to produce, 
and he now produces them. ‘So as to keep the num- 
bers correctly we will offer them, a document “Chino 
Copper Company, Hurley plant, flotation data for 
period from November 1 to 30th, inclusive, 1916, re- 
treatment of concentrates.” 

tee ISS; What is a copy eiathe ortoinal 
report. 


Report admitted in evidence and marked DE- 
Pe ANT Sa XTIBiIT 230. 


MR. KREMER: We now offer the following pa- 
per, headed Chino Copper Company, Hurley plant, 
resin and reagents used in vanner concentrate plant, 
during November, 1916. 


Report admitted in evidence and marked DE- 
PENDANTS EXHEBIT 231. 


Q. 2. Mr. Wicks, I believe you stated that you came 
feebitte im the latter part of 1912? 
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A. Came to Butte first the last week in October, 
remaining here for about two weeks and then I came 
back on the first of Deecmber to take charge of the 
plant. 

© 2. Who was in charge of the Butte & Superior 
plant as superintendent at that time? 

A. That is the time that I came here in 1912? 

QO. 4. Yes. 

A. Well, Mr. Atwater was general superintendent, 
having charge of both the mine and the mill; and Mr. 
Coitins was superintendent of the mill before I took 
charge. 

Q. 5. What if any, conversation did you have with 
Mr. Atwater at that time with reference to the em- 
ployes of the company engaged in and about the oper- 
ations ? 

kKiR. GARRISON: I object. Conversations be 
tween employes of the defendant company certainly 
can't bind the plaintiff in this case. 

MR. KREMER: This is for the purpose of im- 
peaching the testimony of Mr. Atwater, who stated 
that Mr. Hyde was an emplove. Mr. Atwater stated 
in his testimony that Mr. Hyde drew a salary from the 
Butte & Superior Company and that he had the right 
to discharge him. This is for the purpose of impeach- 
ment of the testimony of Mr. Atwater, to show a con- 
trarv statement hy (him to) the witness. 

THE COURT: Well, did you ask him, Mr77Ai@ 
water? 

MR KREMER: Ves. T asked -him what if any con- 


vereation he had had with Mr. Atwater. 


| 
| 
| 


. 
. 


| 
| 
| 
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MR. GARRISON: He means did you ask Mr. At- 
water for the purpose of laying a basis for the con- 
tradiction. 

MR. KREMER: I don’t think we have to lay a 
basis for impeachment of that kind when the witness’ 
statement is absolutely contrary to the statement he 
has made in the course of his employment. 

THE COURT: I think so. I know of no excep- 
tion. If you are going to impeach him by showing 
contrary statements by him, certainly the foundation 
must be laid. You can show the fact to be otherwise, 
that Mr. Atwater had no such authority. 

MR. KREMER: I can show that in another way. 
When Mr. Atwater was off the stand and they closed 
their case before this information came to us. 

THE COURT: I know, but that is your misfor- 
tune, but it does not do away with the law governing 
such testimony. 

MR. KREMER: The obstacle is not Ossa Pelion, 
by any means, because I can find another Way. 

Q. 6. Who was in the employ of the Butte & Su- 

-perior Company at the time you came there in the lat- 
ter part of 1912, in the matter of conducting of flota- 
tion operations? 

MR. GARRISON: I object. I can’t see how it is 
relevant as to who was in the employ of the Butte & 
Superior Company’ at that time. 

MR. KREMER: Positive testimony that a certain 
inan was in the employ of the company. We have a 

7 fo meet that, not by the statement of anyone, but 
| by the fact. 
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THE COURT: What was this witness’ relation? 

MR. KREMER: He was mill superintendent; came 
there to take charge of the mill and did operate the 
mill. 

THE COURT: I will be frank with you and say 
it is so long since Mr. Atwater testified that it has 
passed my recollection somewhat except in its more 
vital portions. Certainly if Mr. Atwater testified that 
a certain person was in the employ of the company, 
and if that was material, why, certainly, the defense 
has a right to disprove it. 

MR. KREMER: The only attempt they have made 
to prove their allegation that he was an employe of the 
company. They have alleged that he was an employe 
of the company. That is the only attempt they have 
ever made to prove that statement. 

THE COURT: Well, get a little more directlyyam 


it, with this witness. Ask him whether he knows the 


relation. 


QO. 7. MR. KREMER: Was Mr. Hyde in the emi 
ploy of the Butte & Superior Company at the time you — 


came there? 


MR. GARRISON: Now, if your honor please, that - 


must be a matter of law. 


THE COURT: Ask him what he knows about the | 
relations between Mr. Hyde and the defendant, what | 


te knows of his own knowledge. 

MR. KREMER: Very glad to ask it in any way 
court or counsel direct. In fact. it is only the ultimate 
conclusion we are desirous of reaching. 


| 
4 
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Q. 8. What do you know of the relations between 
Mr. Hyde and the company, if there was any, in Oc- 
tober, 1912, and the latter part of 1912, when you 
eame to the play? 

A. All the information I have is what Mr. Atwater 
told me when I took the place. 

Q. 9. Who was Mr. Atwater? 

A. He was general superintendent of the plant. 

Q. 10. What did Mr. Atwater tell you? 

MR. GARRISON: Now, I object to what Mr. At- 
water told him. 

THE COURT: Objection sustained. 

MR. KREMER: Exception. Now, if your honor 
pleases, I desire to make an offer to prove. I suppose I 
may just as well state it? | 

ee COURT: Certainly. 

MR. KREMER: We desire to prove by the wit- 
ness, I. R. Wicks, now upon the stand, that the wit- 
ness M. W. Atwater, who has previously testified in 


| this case, stated to Mr. Wicks when Mr. Wicks came 


to the plant that Mr. Hyde was not an employe of the 
Butte & Superior Copper Company, Limited. We de- 
| Sire to prove by the witness upon the stand and offer 
| to prove by the witness upon the stand that the wit- 
ness asked Mr. Atwater who Mr. Hyde was and that 
|Mr. Atwater replied that Mr. Hyde was the originator 
of the Hyde flotation process which was then being 
used in a general way, that he told—that Atwater told 
|the said witness, Wicks, that Hyde had undertaken to 
\direct the installation of a flotation equipment, and 
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the development of a successful plant, but that he was 
having plenty of trouble doing it. We desire further 
to show by the witness, Wicks, upon the stand, that 
the said witness asked the said Atwater if Hyde was 
retained as consulting engineer or whether he was in 
the employ of the company, and that the said Atwater 
told the said witness, Wicks, now upon the stand, that 
Hyde was neither an employe nor a consulting engin- 
eer, but that he had contracted to do certain things, 


1 


and that up to that time hadn’t succeeded in doing | 


them. We desire to further prove by the witness upon 
the stand that the said Atwater explained to the said 
witness, Wicks, now upon the stand, the contract be- 
tween Hyde and the company and showed him a copy 
of the contract and allowed the witness to read it over 
so that he would be familiar with the situation. We 
desire further to show by the witness upon the stand 
that he came to Butte to rearrange the milling forces 
and to assume the position of mill superintendent. We 
desire further to show by the witness upon the stand 
that he became mill superintendent and that the said 


Hyde was not an employe of the said company, but 


was operating as an independent engineering con- 
tractor. ; 

That covers the offer, and in making the offer I) 
desire to state that we wi!ll prove any one or all of 
the statements there contained. 

MR. GARRISON: JI do not care to be met with 
an offer. I prefer to have him ask the witness) 
questions. eI 


| 
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Mer. KREMER: We have a right to maké an 
@iter aiter the court has ruled. 

el COURT: He asked a question which was 
Objected to and the court sustained it. Now, he 
simply makes an offer of what he would prove. 

mee GARRISON: I am faced now with the 
mecessity of objecting to this offer, in which case, if 
your honor pleases— 

RHE COURT: This offer is only a continua- 
tion of the former question. It is only the same mat- 
ter, just what Mr. Wicks says. 

Mm. WRENNER: The offer is in compliance with 


Mie ruling of the court. J cannot continue to ask 
questions. 


fa COURT: State your objection. 

fee INREMER: You may interpose your objec- 
tion. 

fen, GARRISON: Thank you, sir. 

MR. KREMER: You are entirely welcome. 

Meee COURT: Proceed. 

WK. GARRISON: I do not care unless your 
honor rules that that is the practice in this district. 

mitt! COURT: It is the practice here. 

MR. GARRISON: J] am then put at the peril 
of admitting that he can prove all of this and objec- 
ting that it is immaterial. I do not care to be fronted 
with that. { would prefer infinitely to have him ask 
the questions. 1 don't think this witness can testify— 

MR. KREMER: Do -you withdraw your objec- 
tion to the previous question. 
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THE COURT: No. JI remember a case ‘ones 
before a jury and counsel asked a question and it 
was objected to and sustained. The jury was sent 
out and he made a very long and very striking 
offer, and the court permitted him to cal! his witness 
and see if he could testify to that. He immediately 
withdrew his offer. Now, there is no charge in 
that— 

MR. KREMER: If that is a challenge, I acceptum™ 

THE COURT: That is what counsel is guarding 
against. He don’t want to admit that all of these 
things would be testified to because sometimes strategy 
and enthusiasm will lead a counsel to offer a lot 
more than he can carry out. Now, he has a right to 
take that view, for his protection. 

MR. KREMER: I am willing he may object to 
any part of the offer. 

THE COURT: He only asks a division, so that 
you only ask one question at a time,—well, as a matter 
of fact, when you don’t have a jury in court it wont 
inatter. It will really go into the record. 

MR. GARRISON: I shall have to object to some 
of these questions. [ think J would like to have | 
this gentleman’s views on certain questions. 

THE COURT: Ask questions. 

Q. 11. MR. KREMER: Did you have a cotvet- 
sation with Mr. Atwater with reference to Mr. Hyde’s 
connection with the Butte & Superior Copper Com- 
pany, Limited, when he came to Butte to take charge 
of the mulling operations. 
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Gee sliortly aiter | came there; yes, “sir. 

Mei2. State the circumstances of that conversa- 
tion? 

MR. KREMER: Now, I want to be very fair 
with him and I won’t ask questions that will lead 


him. , 

MR. GARRISON: I do not think that that can 
show the relation between Mr. Hyde and the Butte 
& Superior Company. We already have in evidence 
a written contract which counsel says was showz 
this gentleman, and says Mr. Atwater gave him a 
copy of that contract. J don’t know whether that 
would be relevant or not. He may have put a con- 
struction of his own on that contract. JI doubt very 
much whether that would be relevant. We have 
the original showing exactly what the money was 
paid for, in his vouchers, and we have them here 
and it seems to me it resolves itself into a question 
\of law and Mr. Atwater, I have found from read- 
ing the testimony—testimony in this respect, reading 
from page 139 of the transcript: “Q. 13. During the 
jtime that you were superintendent, from the date 
that you mention in 1911 down to the time that you 
jceased your connection with the company in February 
jof 1913, did you at any time pay moneys to James 
M. Hyde on behalf of the Butte & Superior Com- 
jpand, the defendant? A. Yes. Q. 14. Did you 
pay lim a flat sum of money per day or did you pay 
jhim moneys made up of items of expenses or both? 
\A. We paid him so much a month.” Now then, the 
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vouchers show payments monthly, payments with all 
the descriptive language that the vouchers of these com- 
panies have upon them to show for what the payment 
was made and the contractual relations, about which 
this gentleman I do not understand has any original 
. information. If he has, that is another matter. 


he is here to testify to any phase of the maka 
of the contract between Hyde and the Butte & Sup- 
erior, I shall withdraw my objection instantly; but 
as I understand it he came there long after this cons, 
tract had been made; and there ts no offer to prove 
that he had anything to do with that. Then his con- 
struction of the contract must be immaterial. What 
characterization he would put upon these payments 
certainly would be immaterial. 
- THE COURT: Are you shifting your grounG 
from the objection formerly made which was. that 
this can only serve to impeach Hyde and no founda- 
tion has been laid? 

MR. GARRISON: You mean Atwater? 

THE COURT: Yes. Are you abandoning thats 

MR. GARRISON: No, sir, I am not. I amie 
inforcing that ground because he is now asking 
what talks he had with Atwater about Hyde. I came 
not see that that is material. 

THE COURT: You desire counsel to put 1t 17 
form of a question? 

Pike GARRISON: lide: 

THE COURT: So state. If you havevany Giiie 


1 
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tion to this question state it so the court can tell and 
Meecal gO on to the next one. 

MR. GARRISON: My objection is that conversa- 
tions between Mr. Wicks, this witness, and Mr. At- 
Water inquired about by counsel in this case, are 
imrelevant and immaterial; and, if intended to im- 
peach Mr. Atwater, no proper foundation is laid 
for them. 

THE COURT: The objection will be sustained. 

ee KREMER: I now renew my offer. I am 
Perfectly willing to rest upon my offer. JI made 
Mo request that J be permitted to ask any further 
questions. J abide by the ruling of the court and J 
now renew my offer to prove by this witness as pre- 
viously stated. 

eee cCOURT: Jet’s see your offer. 

MR. KREMER: Havent it redteedito writing, 
but 1 will show you from what T read. This is the 
substance of it. 

THE COURT: This offer is in reference to what 
Mr. Atwater may have stated to this witness. 

MR. KREMER: No, 1 want to show as I stated 
before, we desire to show the relationship existing. 
Mirst of all, I stated it was for the purpose of im- 
peachine the testimony of Mr. Atwater. My first 
question was 


] desire to show by this witness first 
that Mir. Atwater's statement is to be discredited be- 
cause of a statement of a different character made 
0 the witness. That is one reason. Second, I desire 


< 
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to show by the witness the connection of Mr. Hyde 
with the company as outlined by the general super- 
intendent of the company, Mr. M. W. Atwater, who 
has previously testified in this case, and to show that 
notwithstanding the fact that Mr. Atwater as prev- 
iously upon the stand stated and at a time when 
we did not have this information available or know 
of it, has stated that he paid Mr. Hyde a salary and 
that he had the right to discharge him. And for that 
reason we consider this testimony competent and most 
material. 

MR. GARRISON: I would like to have counsel 
point out that portion of Mr. Atwater’s testimony 
that he proposes to show this statement of conflict. 

MR. KREMER: I don’t know the page of it. 

MR. GARRISON: Then point out one place. 

MR. KREMER: All right, J will. I will show 
you the word “salary.” 

MR. GARRISON: All right, do so. 

Q. 15. First of all, I will supplement this; page 138. 
“Did you pay him any money? A. We paid him 
so much a month.” J will show you the word salary. 

MR. GARRISON: I remember the word salary, 
and J remember that he took it back later. He took 
back a lot of things. . 


MR. KREMER: We have a right to impeach 


anything that he said on direct, notwithstanding his 
equivocations on cross examination. 

THE COURT: Under no rule by which Mra 
water’s statement to this witness could be admitted 
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Here fo serve the defendant except under the rule of 
impeaching testimony. Jf there is any such rule | 
mm either ignorant or forgetful of it at this time. No 
foundation having been laid by the method always 
understood—‘Did you say thus and so to so and so 
in the presence of such parties at such a time and 
placer’ It is inadmissible. 

MR. KREMIER: Your honor realizes the situa- 
tion. 

metis COURT: Yes, but I have had that question 
mp before, and it has gone to the Circuit Court of 
Appeals of this circuit in the case of Egan vs. Great 
orthern, and it was ruled out there and the court 
sustained me. 

MR. KREMER: That is the statement of a wit- 
Meee! think I can see a difference here), for the 
purpose of impeaching his credibility. This is testi- 
mony with reference to a statement of fact. Here 
is a man who was general superintendent of the 
company, charged with knowledge, and of know- 
| ing who were his employes. His statement is a state- 
ment of fact; and if a condition is altered, whereby 
| a former general superintendent seeks to take the 
| stand to testify against his former employers with 
reference to something that was presumably within 
his knowledge and based on what occurred under 
his superintendency, then it becomes fact testimony 
} as to what he said with reference to the condition 
of affairs when he was superintendent. Your honor 
must bear this in mind—I appreciate that it is a nov- 
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elty, but Mr. Atwater’s sole information given here 
on the stand was of a character relating to his super- — 
Am 
statement made by him at that time in connection 


intendency; and certainly, if that is testimony 


with the same matter is a statement of facts, rates 
than a mere question of direction to his credibility. 
The situation is a trifle unusual, but I see no way 
of raising this question under the objection of the 
parties and the objection being sustained by the court, 
than by an offer of proof, which I have made im 
accordance with the practice. [ have not attempted 
to impeach anything in that offer, save and except 
that which [ propose to prove and which J have here 
offered, the data from which I made the offer Gf 
prool. 
MR. GARRISON: Do I understand that under 
the practice I have got to accept or reject that orem 
MR. KREMER: No, I think not, Judge Garrison; | 
if you will wait a moment— | 
MR. GARRISON: T beg your pardon; | will si ( 
down. 
MR. KREMER: I wish you would, occasionally; | 
the statement whether he is to accept or rejecium 
as to the competency of that testimony. Jf that testi- 
mony is competent, and if he has relied upon his 
knowledge of the rules of evidence in directing the 
objection to the court, and the court is in accord 
with his view, and he desires that objection to remain, 
then certainly he is charged with the truth of that 
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testimony, or at least he is charged with the knowl- 
edee: that the witness would testify to it. 

THE COURT: The error, if error is committed— 
I don’t understand that the Circuit Court of Appeals 
will take it as the same as though that testimony 
were in the record. If it is sufficiently material they 
will send the case back to give an opportunity to have 
Mm introduced. But [ remember another case where 
the court sustained an objection—perhaps you have 
heard of it—The witness was asked to relate a certain 
occurrence im a conversation, and the witness was 
asked “What did Mary say?” and it was objected 
to and the objection sustained, and it went to the Court 
of Appeals, and they held that it was error and sent 
the case back, and when it came back they asked 
the witness again, “What did Mary say?” and the 
Witness answered “Mary did not say anything.” So 
that involved the Circuit Court of Appeals for that 
trifling. matter. (Laughter.) Now, it is something 
Meeesaine here. If [ exclude this and it goes to the 
Cireuit Court of Appeals, the Circuit Court of Ap- 
peals will never say that the defendant has admitted 
that that is true; they will send it back to find out 
whether Mr. Atwater did say anything to the wit- 
ness or not. 

MR. KREMER: The situation is different; we have 
already told you what “Mary” is going to say. 

THE COURT: Yes, but the witness has not testi- 
fied to it. It does not involve the construction the 
) Plaintiff places on it. The court could inquire, as a 


3938 Minerals Separation, Limited, et al., vs. 
Frank R. Wicks. 


matter of good faith, like it did inquire as it has 
told you about, and [ think the offer is properly made, 
and you can state your objection to it as it is. 

MR. GARRISON: Iam not going to object to the 
offer, ‘your honor. 

ME COD >> 7 nocceq chew 

Q. 16. What did Mr. Atwater say with reference 
to Mr. Hyder 

MR. GARRISON: Now, I object to the question, 
if your honor please. 

THI COURT: I see the method counsel is takings 
and I can not say that he is not correct. He simpig 
intends now that you should put your questions as 
you desire, and he will object to each specific ques- 
tion as it comes, if he wants to. The objection will 
be sustained to this question. 

Defendant excepted. 

MR. KREMER: Now, if your honor please, T 
renew my offer to prove. 

THE COURT: The court will not entertain 
offer to prove. You can put specific questions to 
this witness, which will cover your offer to prove. 
You can have an exception to the court’s ruling @a@ 
that? 

MR. KREMER: I don’t desire an exception; I 
only want an understanding. I would like to save 
time, if possible. 

THE COURT: The court will finally say howgits 
time should be taken up, and it says it will give you 
thie sting: 


| 
| 
| 
| 
: 
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MR. KREMER: All right, your honor, I will 
proceed on that line. 

©. 17. When you came to Butte, in the latter part 
of 1912, what conversation, if any, did you have with 
Mme. M. \V. Atwater with reference to the employes 
—with reference to who were the employes in the Black 
Rock mill? 

MR. GARRISON: That is objected to as incompet- 
ent, irrelevant and immaterial. 

Objection sustained; defendant excepted. 

MR. GARRISON: If it is intended to contradict 
Mr. Atwater there is no basis— 

mk. KREMER: The court has ruled. 

See COURT: There is time enough for one at 
atime. I did rule, however, before you finished 
your objection, however, Mr. Garrison. 

mm GARRISON: I wanted to say that if it is 
intended to contradict Mr. Atwater, no proper basis 
has been laid. 

(jection sustained; defendant excepted. 

QO 18 What conversation did you have with Mr. 
Atwater with reference to Mr. Hyde’s connection with 
the Butte & Superior Copper Company Limited? 

MR. GARRISON: I object to that, if your honor 
please, if it is intended to contradict Mr. Atwater, on 
the ground that no proper basis has been laid; and 
otherwise I cannot see how it is relevant or material 
to any issue in this suit. 

Objection sustained; defendant excepted. 
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QO. 19. What did Mr. Atwater say to you with 
reference to whether Mr. Hyde was an employe of the 
Butte & Superior Mining Company, Limited? 

MR. GARRISON: I repeat the objection that I just 
previously made. 

Objection sustained; defendant excepted. 

Q. 20. What, if anything did Mr. Atwater state 
to you with reference to an inquiry propounded by you, 
as to whether Mr. Hyde was a consulting engineer or 
whether he was in the employ of the company? 

MR. KREMER: At this time I desire to state that 
if that is objected to on the ground that it is leading 
I will reform the question. 

MR. GARRISON: I don’t object to it on the ground 
that it is leading; I repeat the objection 1 made to 
the previous question. 

Objection sustained; defendant excepted. 

Q. 21. What if anything did Mr. Atwater say to 
you with reference to Mr. Hyde’s contract with the 
Butte & Superior Copper Company, Limited? 

A. Mr. Atwater told me that that contract con- | 
stituted the only connection between Hyde and the 
company. 

Q. 22. Did he show you a copy of the contract? 

femie “dice 

QO. 23. Mr. Wicks, I present to you Plaintiffs Ham 
hibit No. 1 and ask you to glance over that and state 
whether or not the contract there set forth is a copy 
of the contract which you refer to. 
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A. I can not identify it exactly from this copy, 
because I can not identify the signatures. 

QO. 24. Would you just glance over it and see the 
substance of it, and if necessary, read it. 

MR. GARRISON: This is the only written con- 
Pract there was, isn’t it? 

MR. KREMER: There was a modification of thts 
contract. J don’t think the witness ever saw the 
modification. 

A. I can identify it by one portion of it in a 
moment, when [ find it. 

MR. GARRISON: Outside of the record I will 
agree that it 1s the same contract so the witness may 
be at liberty to answer yes if he likes. 

MR. KREMER: Very well, it is the same con- 
tract. 

MR. GARRISON: I won’t cross examine him about 
that. 

meeo, lt is, the contract, isn’t it? 

A. All right, with that understanding I can identify 
it. 

Q. 26. When did you assume charge of the mill? 

A. On the first of December, 1912. 


Q. 27. Did you have contro! of all the men operating 
in that mill? | 


m Yes, sir. 

(). 28. All of the employes of the company? 

A. All of the employes of the company who were 
| connected in any way with the milling operations or 
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with the surface operations which pertained to the 
milling department. 

Q. 29. Did you, Mr. Wicks, know James M. Hyde 
during that time? 

A. Yes, 1 met Mr. Hyde then. 

Q. 30. Was Mr. Hyde employed at that mill? 

MR. GARRISON: I object to that. 

THE COURT: The witness has already testified 
that he knew nothing of the relations of Mr. Hyde 
other than what Mr. Atwater told him, and this ques- 
tion calls for a conclusion; he can only make his ans- 
wer from that information. 

MR. KREMER: No, your honor, | believe the 
witness testified as to what Mr. Atwater testified as 
fo the contract, and Mr. Atwater told him that that 
was the only connection with the company. This wit- 
ness then took charge of the mill himself, and had : 
superintendence over the mill and all the employes of | 
the mill. 

THE COURT: You can ask him what control 
he exercised over Mr. Hyde. This question calls for 
a conclusion and the objection will be sustained. 

Defendant excepted. 

Q. 31. What relationship—or at least what control 
did you, as mill superintendent, have over Mr. James | 
M. Hyde. if any? 

A. J had none whatever. 

Q. 32. Was Mr. Hyde in and about the mill? 

A. He visited the mill several times, yes. 
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©. 33. Any particular portion of the mill? 

A. Particularly the flotation plant. I showed him 
through the other part of the piant, but he was around 
the flotation plant himself. 

QO. 34. What would he do about the flotation 
plant? 

A. Stand around and look at it. 

©. 35. Anything else? 

A. 1 never saw him do anything else. 

Q. 36. As mill superintendent it was your duty, 


| [Suppose to O K or approve the pay rolls of the com- 
| pany with reference to the compensation paid the men 
| who worked in the mill? 


A. Yes, I approved the mill payrolls, I think, every 


| , ; 
month, and during a part of the time I also approved 


the entire plant payroll. ; 
(). 37. Did the name of James M. Hyde appear on 


| that pay roll at any time? 


A. No; I can remember very distinctly that I never 
Saw his name upon the pay roll. 


CROSS EXAMINATION, 
BY MR. GARRISON: 


| MQ. 38. How long did you remain the mill superin- 
tendent ? 

Be Until April, 1915. 

39. From what month in 1912? 

A. From December, 1912, until April, 1915. 
e40. And how long after you went there did 


Hyde remain there? 


— 
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A. I don’t remember having seen him around the 
plant aiter February of 1913. 
xQ. 41. And when you did see him around the 
plant, what part of the plant was he around? 

A. He generally went direct to the flotation plant. 
/Q. 42. And where was that with respect to the 
mill? 

A. At the lower end of the mill. 

/0. 43. And in the mill in the same building. 

A. Inthe lower end of the main building. 

_Q. 44. And that flotation plant was entirely under 
the charge of Mr. Hyde, was it? 

A. No, sir. 

VQ. 45. Under whose charge was it? 

A. It was under Mr. Shimmin’s. 

1 Q. 46. And he was what sort of an official? 

A. He was assistant mill superintendent. 

Q. 47. You knpw that Hyde, of course, was paid 
moneys by the Butte & Superior Company for what- 
ever he was doing, did you not? 

A. No, I had no knowledge of what ‘payment they 
were making on the contract. 

MR. GARRISON: I move to strike out the part 
of the answer that is not responsive, the latter part. 

MR. KREMER: We resist the motion, for the 
reason that the record shows that that was the only 
contract between him and the company. 

MR. GARRISON: It is not responsive; I asked 
him if he knew they were paying Hyde money for 
whatever he was doing. 
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Werendant excepted. 

»O. 48. Did you know what Hyde was doing there? 
Answer yes or no. 

A. Yes, I knew. 

VO. 49. And whatever he was doing, he was doing 
under Mr. Shimmin’s direction, was he? 

A. No, he was never under Mr. Shimmin’s direc- 
tion. 

ae KREMER: Wir. Shimmin came a year later. 
LQ. 50. I thought you answered a few minutes 
ago by saying that Mr. Shimmin was in charge of 
the flotation plant at that time. 

A. Mr. Shimmin was—I was in charge of the en- 
tire plant, and Mr. Shimmin was directly under me 
in the direction of the operations; Mr. Kremer is 
wrong there. He succeeded me as superintendent. 
LO. oe thought you told me a few questions 
back that he was under Mr. Shimmin’s directions. 

mee NO, sir; | did not intend to tell you that. 
YQ.-52. Under whose direction was he? 

A. I don’t know. 
VQ. 53. You know, do you not, that Mr. Hyde 
did not have the direction of that flotation plant at 
that time, don’t you? 

A. Yes, I know that he did not have direct charge 
of the operation. 

YQ. 54. Who did have direct charge of the opera- 
tion? 
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A. Mr. Shimmin. 

YQ. 55. Whatever he did, he did under Mr. Shim- 
min’s direction, did he? 

A. JI never saw Mr. Hyde do anything there. 
YQ. 56. Why do you say that his presence was detri- 
mental; do you mean the mere bulk he took up? 

A. Because of his advice and conversation with 
the employes.: 
~Q. 57. Being useless? 

A. Absolutely. 

1.Q. 58. So that, as a matter of fact, whatever was 
done in that flotation plant after you got there, was 
done by Shimmin? 

A. Well, it was done by me; I was in charge of 
the plant. 

YQ. 59. Yes? 

A. But the major part of the direct operation was 
by Mr. Shimmin. 

YQ. 60. And that plant worked on Butte & Superior 
ore? 

A. Yes. 

7Q. 61. And it was worked by Butte & Superior 
men? 

ie YES. 

JQ. 62. And whatever avails came from it went into 
the same coffers as all the other moneys of the Butte 
& Superior? . 

A. 1.don’t know where the money went. 

10. 63. You have no reason to believe that it went 
to any other place, have you? 
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MR. KREMER: JI object to that question as noi 
proper cross examination. 
Objection sustained. Plaintiff excepted. 


VWiitNitss EXCUSED: 


JAMES MACDONALD HYDE, a witness for the 
defendant, after being duly sworn, testified as 
follows: 


DIRECT EXAMINATION, 
by MR. KREMER: 


Q. 1. State your name. 

A. James Macdonald Hyde. 

Q. 2. You are the same James M. Hyde who was 
defendant in the case of Minerals Separation Limited 
and another in a case brought in this court? 

ee | am. 

Q. 3. And prosecuted through to the Circuit Court 
of Appeals and to the Supreme Court of the United 
States? 

=. I am. 

Q. 4. Mr. Hyde, when did you come to Butte the 
first time? | 

A. I came to Butte in the spring of 1911; I be 
lieve it was in the month of March. 

Q. 5. What was the occasion of your visit to 
Butte? 


A. I] came as an assistant examining engineer to 
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Mr. Kuehn, to make an examination of the Butte & 
Superior mine, I believe for Hayden, Stone & Com- 
pany, of New York. 

Q. 6. Did you at that time make any examination 
or make any tests as to whether or not the ores of 
the Butte & Superior Copper Company, Limited were 
adaptable to the oil flotation method of treatment? 

Eee | cide 

QO. 7. By whom—For whom did you make the 
tests? 

A. J made the tests directly tor Mir) lemme 
Hoover, who has since been chairman of the Belgian 
Relief Committee, and is so well known in that con- 
nection. 

QO. 8 What was Mr. Hoover then? 

A. He was a mining engineer and an independent 
operator, and in this particular business he was asso- 
ciated with Mr. Chester Beatty of New York, relative 
to, interest which Mr. Beatty and Mr. Hoover might 
have in a certain bond issue which was to be made. 
The object of my visit was nominally that of assist- 
ant examiner of mines with Mr. Kuehn. I took that 
- position and acted in that capacity to familiarize my- 
self with the situation so that I could determine for 
Mr. Hoover when the examination of the mine was 
aver, whether or not the ores of the Butte & Superior 
Company could be so successfully worked as to make 
the hond issue probably a profitable venture. 

QO. 9. Was Mr. Hoower connected witht theme 
& Superior Copper Company, Limited? 
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A. Not to my knowledge. 

Q. 10. Or any of the gentlemen mentioned by you, 
were they connected with the Butte & Superior Cop- 
per Company, Limited? 

A. Not to my knowledge. 

Q. 11. After you had made those tests, did you 
make a report to Mr. Hoover, Mr. Beatty and others? 

fo I veported to no one but Mr. Hoover, until 
after Mr. Hoover had given me his permission to 
report to others. 

QO. 12. When was that permission given, approxi- 
mately? 

e~ Mey memory of the circumstances is this, that 
when Mr. Kuehn made his report in New York |! 
received a telegraphic inquiry to know what results 
[ had obtained in testing the ore by other methods 
than those used in the mill, and I replied that I could 
not inform anyone but Mr. Hoover, and that his per- 
mission would have to be obtained before I would 
make any report at all, and my memory is that J 
telegraphed Mr. Hoover asking that he give me per- 
mussion—and that he gave me permission to inform 
Mr. Kuehn, not in definite figures, but in generali- 
zations as to what J had learned. 

Q. 12-A. Did you say anything to Mr. Kuehn? 

ee I did. 

©. 12-B. Was Mr. Kuehn connected with the Butte 
& Superior Copper Company, Limited, if you know? 


A. J don’t think that he had any official connec. 
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tion with the company; my understanding was that 
Mr. Beatty was acting as a consulting engineer with 
Hayden, Stone & Company, as well as an associate 
in some business matters, and that this examination 
was being made for Mr. Beatty, or at the request of 
Hayden, Stone & Company through Mr. Beatty. 

©. 13. At that time did Hayden, Stone and Com- 
pany have anything to do with the Butte & Superior 
direct ? 

A. Thad no definite knowledge that they had, and 
understood that they had not. 

QO. 14. When did you have a conversation or cor- 
respondence or communication with anyone connected 
with the Butte & Superior Company, Limited, upon 
the subject of flotation? 

A. When the mine examination which |] referred 
to was completed, I took a room at the Napton House 
in this town, for the purpose of having a kitchenette 
which would answer for a laboratory, and I tested 
the Butte & Superior ore there at my own expense, and 
bearing all of my own expenses, while my tests, going 
on. J had a test machine made and tested the ore 
and while in the course of making my tests Mr. R. 
M. Atwater, arrived from New York and told me 
that he had there met Mr. Hoover and that Mr. Hoover 
had told him that I was acquainted with ore dressing 
in its many variations, and that he had requested me 
to investigate this ore and find what could be done 
with it, and Mr. Atwater— 


Butte & Superior Mining Company. 3951 
James Macdonald Hyde. 


Q. 15. State who Mr. Atwater was. 

A. Mr. R. M. Atwater, I was informed, was the 
general manager of the Butte & Superior Company. 

©. 6, Proceed. 

A. Mr. Atwater asked me to report to him as to 
the investigation that I was making and I told him 
that I could give no information to anybody but Mr 
Hoover. 

Q. 17. And did you secure permission later? 

A. I did not; I gave no information to Mr. At- 
water at thu time. 

Q. 18. Well, what happened then, so that we will 
niove along to the time when you did communicate 
with Mr. Atwater? 

A. Mr. Atwater told me that he was going to 
New York, and the next that I heard was Mr. Maxweil 
:\twater reported to me that there had been a negotta- 
tion between Capt. Wolvin and Mr. Atwater and <er- 
tain officials of the Minerals Separation Company, 
and that they had found, as he put it, that they would 
have to deed their mine to the Minerals Separation 
Company if they did any business with it, and he 
wanted to know if I could report to him at that time 
as to what could be done. 

QM. 19. Who was this conversation with—M. W. 
Atwater ? 

ee Vth PR. WY. Atwater. 

QO. 20. The same man who testified here? 

A. The same man who testified here the other 
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day. At that time they asked me 1f I would make 
an investigation of the subject for them. I told them . 
I knew nothing in regard to the progress of Mr. 
Hoover’s negotiations and would take no action in the 
matter whatsoever. At a later date, upon further urg- 
ing on their part that something be done in the mat- 
ter, I cabled Mr. Hoover—my memory is that he had 
gone to London—and received word from him that 
his relations with the matter had ceased, and that fi 
could do anything I pleased in the matter. [I had 
been in Butte then a considerakle length of time, 
expecting that something would be done in that mat- 
ter,—One thing I forgot to state that would show 
my relationship to this—When I began this investiga- 
tion at Mr. Hoover’s request, it was with the under- 
standing that if he and Mr. Beatty participated in 
the bond issue, they would carry me for a part of the 
bonds, and that—by that expression | mean that they 
would give me an option on part of the bonds at a 
price, and they would hold them for me from that 
date at that price, so that at some later datesii sie 
bonds increased in value, I would get a profit. 

©. 21. Was that the imeéntive that) vou) gad 
making these tests? 

A. Entirely so; at the time I had no other reason 
for working the ore myself. 

Om-2. Now proceed: 

A. After Mr. Hoover's connection had ceased, and 
ke had so informed me, and that I could do anything 
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that I pleased, and further urging upon the part of 
Mr. Atwater that I investigate and report to them 
upon the matter, I told Mr. Maxwell Atwater that 
I would do so upon one condition and one only, and 
that condition was that they should pay the expenses, 
and nothing more, of an investigation which would 
result in a study of the problem, and a determination of 
what could probably be done, and when [ turned in 
that report to them they were to make me a propost- 
tion if they wanted the work done. 

Q. 23. At that time was there any milling opera- 
tion conducted in the United States by the use of 
the flotation process? 

A. Not to my knowledge. 

Q. 24. Did you have a general knowledge of mill 
operations ? 

A. I did. In the course of my investigations | 
had arrived at a practice which seemed to me differ- 
ent from anything that had previously been used, and 
[ told Mr. Atwater of that fact. When I made my in- 
vestigation it was on the understanding that when 
my report was rendered to them they should make 
me a proposition as to what basis they wished this 
work done upon, and that I would either accept or 
reject that proposition without debate. It was upon 
that basis that the investigation was made. 

Q. 25. After the investigation was male by you. 
what if any contract did you make with the Butte 
& Superior Copper Company, Limited, then? 
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A. I entered into the contract which has been en- 
tered as an exhibit in this case. 

©. 26. You refer to plainmtuies es tiiit oases 

A. It is so designated here. 

Q. 27. Did you, at any time, have any other agree- 
ment with the Butte & Superior Copper Company 
save this agreement and the modification thereof, which 
I believe is also in evidence, verbally or in writing, 
having to do with your compensation for the con- 
ducting of these flotation operations referred to? 

A. There was a preliminary agreement which does 
ont appear here; I don’t know that it was anywhere in 
writing—that during this period of investigation J was 
to receive absolute expenses. 

Q. 28. I think that is embodied in the contract also? 
"A. Yes, it was embodied in the contract. 

Q. 29. When I refer to the modification of that 
contract I refer to plaintiff’s exhibit No. oe 42 

INa = SSR 

O. 30. Now, after this contract was signed and 
the agreement entered into, did you have any other 
agreement at any time with the Butte & Superior 
Copper Company, Limited, with reference to your com- 
pensation or renuneration for conducting any opera- 
tions, save and except the modification of the con- 
tract as it appears in plaintiff’s exhibit No. 2. 

A. There was one verbal modification in this agree- 
ment to this extent, that as my actual expense am- 
ounted to more than $5.00 a day, and my memorandum 
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showed that they amounted to more, Mr. Atwater 
said it would simplify matters if the lump sum of one 
hundred fifty doliars (which was the maximum am- 
ount I was to be allowed) should be paid to me without 
question. 

©. 31. Was there any other modification of that 
agreenient ? 

m Notte 

QO. 32. Was there any agreement subsequently 
made about your compensation which was embodied 
in any other paper than the contract and the modi- 
fication ? 

A. None whatsoever. 

[mos. Nox, with reference to the expense money 
that you have mentioned, could you tell us the cause 
of that modification? 

A. Well, this first amount that I have referred to 
—I mean this first one in relation to my actual ex- 
penses, was when J] was at Basin. I had my family 
with me, and my expenses amounted to more than 
$9.00 per day, and so it was mutually agreed that 
instead of presenting the items and the showing of my 
exact expenses, that the amount would be considered 
to be $150.00 per month. 

Q. 34. I understood you to say in fact that they 
were more? 

Pee ilhey were more. 

Q. 35. Well—Were you ever at any time in the 
employ of the Butte & Superior Copper Company, 
Limited? 
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MR. GARRISON: That must be a question of law, 
if your honor please. He has stated what the con- 
tract was. 

MR. KREMER: I asked the question with design, 
anticipating the objection. 

Objection sustained. Exception. 

Q. 36. Were you at any time under salary with 
the Butte & Superior Copper Company, limited? 

A. Will you first tell me what you mean by salary: 

Q. 37. Were you ever at any time under an agree- 
ment of employment to receive a stipulated sum over 
a period of time for services to be rendered by you 
to the Butte & Superior Company? 

A. I was not—May I ask you to specify still fur- 
ther; do you mean by that definite amount for a given 
amount of time? 

O33) Yes 

A. I was not. 

QO. 39. State to the court what your position was 
insofar as your arrangements with the Butte & Sup- 
erior were concerned, in what capacity were you act- 
ing? 

A. I acted in the capacity that is shown in this 
contract. 

©. 40. State it, Mr. Hyde? 

A. This was a capacity ty which [I discharged 
in two stages. The first was to design and superin- 
tend the erection of and the operation of a fifty-ton 
test plant at Basin, Montana, operating the same for ' 
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a period of thirty days time. Contingent upon the 
resulis of that operation, as shown by this contract. 
the superintendent of the company had a right to de- 
clare the result unsatisfactory and terminate all 
arrangements between us; and I had a right, if the 
results were unsatisfactory, to terminate the agree- 
ment on the basis that the increased earnings would 
be so slight that the compensation coming to me would 
be not sufficient to warrant me in giving my time to 
the matter. 

QO. 41. Weill, were you acting as one offering their 
services for a fixed compensation, or were you acting 
as an independent engineering cotnractor? 

MR. GARRISON: I object to that, if your honor 
pleases. 

MR. KREMER: Upon what ground? 

MR. GARRISON: It is a question of law entirely. 
He has stated he was acting under a contract. 

THE COURT: What conclusion should be drawn 
will appear from the facts, not his conclusion. The 
objection will be sustained. 

MR. KREMER: Proceed, Br. Hyde. Was there 
any other stage or any other division? 

A. ‘jhe second stage of the operation was that 1f 
in the first stage, the test stage, the operations proved 
sufficiently successful so that the superintendent or 
executive officer of the company should determine that 
the company wished to pursue them, I should then 
plan a larger installation, supervise its installation for 
a period up to ninety days, giving only such portion 
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of my time during this ninety days as was actually 
needed for the satisfactory supervision of the work. 

©. 42. During your dealings with Mr. Atwater 
referred to, did Mr. Atwater at any time represent 
to you that he had the power to enter into a contract 
with you? 

A. Mr. Atwater informed me specifically that it 
was impossible for him to enter into a contract him- 
self; that he could only draw a memorandum of agree- 
ment and submit the same to Captain Wolvin, the 
president of the company in Duluth, Minnesota. 

©. 43. Referring to page 135 of Mr. Atwater’s 
testimony, | read you the foliowing: “Q. What did he 
say about that? A. You mean in connection with the 
arrangement which he and I had made? Q. 3% Yes, 
in connection with the arrangement that you made 
with him? A. He asked as part of our agreement 
that the company stand the expense of any suit that 
might be brought against him.” Did you ever make 
such a statement to Mr. Atwater? Did you ever make 
such a request? 

A. { have no memory of making any such state- 
ment. The only memory that I have is that the matter 
of possible litigation was discussed. [ don’t remember 
whether he mentioned it, or whether [ did, but [ re- 
member of telling him at that time that if the com- 
pany were sued it was very natural that they should 
have to defend themselves, as the total amount of 
compensation which was being offered to me would be 
insufficient, of itself, to pay the expenses of a lawsuit. 
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Q. 45. Was the company sued, to your knowledge, 
within any time, several years after that? 

A. The company was not sued during any portion 
of the time that | was associated with the milling opera- 
ifons. 

Q. 46. Who was sued, if anyone? 

mA. femes M. Hyde. 

Q. 47. Now, Mr. Hyde, did you make any state- 
ment to Mr. Atwater about patents which you had in 
contemplation ? 

Pe 1 toki@Mr. Atwater that in the course of the 
tests that | had made upon the Butte & Superior ore I 
had demonstrated that certain novel features of treat- 
ment apparently gave better results than any type of 
ireatment that had previously been used. 

©. 48. What did you say to him with reference 
to your taking out patents? 

A. | told him that I was going to apply for a patent 
upon these improvements and that the treatment which 
the application got in the patent office would tend to 
demonstrate whether the improvements were novel. 

Q. 49. Did he ask you why you took out patents 
on a process when you considered the patents which 
already cxisted were of no value? 

A. | have no absolute, definite memory with regard 
to his declaration in the matter, but I know that he did 
ask some such question. I have a very definite memory 
of what my answer to it was. 

Q. 50. Please state your answer? 

A. My answer was this; gg the extended investi- 
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gation which I had made of flotation patents indicated 
to me that the patent upon which the claims of Min- 
erals Separation were based was invalid and that the 
matter in it had been entirely divulged in the United 
States patent granted to Carrie J. Everson, andi 
the British patent granted to Alcide Froment. 

Q. 51. Did you answer him that you had been ad- 
vised by counsel to take out that patent at that time? 

A. JI probably did. 

©. 52. Now, Mir. Hyde, the follogine | seads; ae 
from the testimony of Mr. Atwater, page 139 of the 
record at the bottom of the page: “Q. Did you pay 
him a flat sum of money per day or did you pay him 
moneys made up of items of expenses; or both? A. 
We paid him so much a month.” Is that true? 

A. There was never any understanding that any 
sum of money paid on a monthly basis was compensa- 
tion for services rendered. The understanding was 
flatly that 
hibit 1—that only expenses would be allowed up to 


as is shown in the contract, which is ex- 


the time when the results of the work had demon- 
strated for themselves what might possibly be done. 
| will say further with regard to this matter that Mr. 
R. M. Atwater had requested that I make this investi- 
gation for the Butte & Superior Company upon the 
basis of a fixed compensation and he offered me the 
magnificent sum of $10.00 per day for making the 
investigation. I told Mr. Atwater that the compensa- 
tion was not compensation at all and I wouldn’t consider 
the matter upon any such _hasis. 
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©. 53. Now, Mr. Hyde, | read you the following 
irom the testimony of Mr. Atwater, page 140: “Q. 
Did you—when did you cease paying him moneys? 
m. | think when he left Basin. Q. 54. And about 
Bren was that? A. That was—whiy,¢l think he re- 
Bec a sd@lam aiter he left Basin. | ill correct 
that. \Vhile he was working at Butte on the flotation 
Ment here. Is that correct? 

A. [have no memory of having received any regular 
Mmount of money in Butte. it is possible that the 
same allowance of $150.00 per month was made. 

Do eee. Eivcie please listen to (lis queemon 
and answer what | ask vou and as briefly as possible: 
a2 \ndeabout when was that? A. That was while 
—why, | think he received a salary after he left Basin. 
1 will correct that. While he was working at Butte 
Pi the tlotation plant here.” 

m™. | never received a salary under amy cireum- 
stances, 

eso. Vien that is not trwe? 

me itis not true. 

me. <7. live tollowing, the next question: “At 
Bore: A. At Butte, | think he received so much 
memonth.” [Is that true? 

A. | havent any memory of having received any 
lixcd stipulation at Butte. 

feo. Weel you vould have a recollection, wouldn't 
Bed, if vou had? 

m | think | would. 


eee cll, do vou know whether you would or 
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not, Mr. Hyde? Do you remember receiving the 
money ? 

A. Well, my meimories in regard to the matter are 
simply that I received this allowance up to five dollars 
a day of expense money ‘while at Basin and only ex- 
pense money that came from my expense incurred in 
other ways afterwards. 

Q. 60. Have you examined the copies of the vouch- 
ers set forth in the table of exhibits? 

A. Only very cursorily. 

Q. 61. Have you, Mr. Hyde? 

A. 1 iawe: 

Q. 62. Do you recollect receiving the sum specified 
in those vouchers? 

A. They seem to be sums which I have received. 

Q. 63. Do you desire to comment upon any of 
them, Mr. Hyde? 

A. Why, those that I recognize are for expenses 
incurred in traveling. They are not for expenses—and 
I see an item for the Thornton Hotel which is one 
of the visits which | made to Butte. 

Q. 64. I deliver to you for inspection and com- 
ment defendant's exhibits 166, 167, 168, 169, 170, 171, 
172, 173, 174 and 175, and I will ask you, Mr. Hyde, 
to briefly comment upon any one of these that you de- 
sire to mention specifically. | 

A. The first one at hand is voucher defendant’s 
exhibit 166, expense account for July, 1911, at $5.00 
per day, one third payment on test machine $10.00. 
The next one is exhibit— 
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minutes. 

(Question read as follows: “I deliver to you for in- 
spection and comment defendant’s exhibits 166, 167, 
fos, 169, 170, 171, 172, 173, 174 and 175, and I will 
ask you, Mr. Hyde, to briefly commént upon any one 
of these that you desire to mention specifically.” ) 

MR. KREMER: Any one of them, if there is any 
one of them that you think needs any comment? 

A. I see none of them that needs comment. 

Q. 65. I hand you defendant's exhibit 176 and ask 
you if there are any comments you desire to make up- 
on that? 

A. This is for an expense account you see. 

Q. 66. Did you receive the expense account? 

A. | have no definite memory of so doing but as 
it 1s my signature [ have no doubt that I did. 

QO. 67. Now, proceeding, Mr. Hyde, I will ask you 
im what countries, if any, you have procured letters 
patent, of your patent 1022085? 

A. Letters patent were issued to me in the United 
States, and upon the equivalent subject matter in Can- 
ada, Mexico and Australia. 

O. 68. In Australia, did you say? 

aa. GARRISON: Hedid. 

A. Yes. 

©. 69. MR. KREMER: Do you know whether 
Hotation operations had been conducted or originated 
m Australia long before the filing of your patent? 

®. lhere had been. 
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© 70. To what extent do you know: 

A. The principal development of the art previous 
fo 191! took place mm Aust aia 

O. 71. Now, Mr. Hyde what, 1f any, other aenem 
ment did you have with the Butte & Superior Copper 
Company, Limited, if any, than the ones you have re- 
iemred ta heren 

A. {had acertain agreement with the Butte & Su- 
pertor Company made after I was sued for infringe- 
ment of United States patent 835,120, that for and in 
consideration of the granting to them any rights that 
I might obtain by United States patent to the procedure 
that | was using in treating ores, and for the further 
consideration of not competing in any way with them 
in the Butte district, they would pay the expenses of 
the litigation. 

Q. 72. For whom? 

Or ive: 

Q. 73. Was there any other consideration of the li- 
cense or right which you refer to than the considera- 
tion of the paying of the expenses of your litigation? 

“A. No. They were to pay tle expenses or (ieatime 
gation and of myself in travelling during the litiga- 
tion, 

Q. 74+. Who had the direction or handling of vour 


litigation ? 
Bee | did personally, 
O. 75. Did the Butte & Superior Copper Company, 


Limited, or the Butte & Superior Mining Company at 
any tine have direction or control of the suit of Min- 
erals Separation, et al. vs. James il Elacie- 
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They did not. 


-.. 

Q. 76, Please state to the court who, 11 anyone, had 
the right to withdraw your defense in the suit of Min- 
erals Separation, Limited, et al. vs. James M. Hyde? 

\. There never was anyone who had that right but 
unyself, ; 

Q. 77. Who, if anyone, had the right to make a set- 
tlement or adjustment of the controversy existing be- 
tween vourself and Minerals Separation, Limited, et 
al, as Set forth in the suit of Minerals Separation, et 
fies. james M- Flyde? 

A. No one but myself. 

Q. 78. Who, if anyone, had the right or authority, 
aside from vourself, to direct the method of manner 
of procedure or the litigation in the case of Minerals 
meparation, et al. v. James M. Hyde: 

A. No one 

QO, 79. What, 1i ams connection did the Butte & 
Superior Copper Company, Limited, or did the Butte & 
Superior Mining Company have with the suit of Min- 
erals Separation, et al.. vs. James M. Hyde, that being 
the case that I have constantly referred to as having 
eoire to the Stiprente Court: 

®&. They had no connection with it whatever, other 
than referred to in the contract with me to pay the 
expenses of the litigation, which [ have mentioned. 

Q. 80. Did they so pay the expenses? 

Me Soar ds tekenow they did. 

QM. 81. Who had the direction and control of the 
lawyers representing you in the case of Minerals Sep- 
mation. etal. v. [anes Al. Tivder 
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A €ounsel were selected by myself personally, and 
the counsel informed me that to a very unusual degree 
I set with them at all times directing the line of ques- 
tions that should be asked and worked out the line of 
tests that should be introduced in evidence. 

QO. 82. Did anyone purporting to be the represent- 
ative of the Butte & Superior Mining Company give 
counsel or direction, to your knowledge, to your law- 
yers; or did you do so yourself, exclusively? 

A. To my—lI -have no knowledge of anyone but 
myself ever counselling them as to what course of ac- 
tion should be taken. 

©. 83. You engaged as one of your lawyers a prac- 
titioner whe also represents the Butte & Superior 
Coppey Limited, did you not? 

ome did: 

QO. 84. I wish you would state the circumstances of 
that employment? 

A. When the Butte & Superior Company agreed, 
for the compensation which I have mentioned to bear 
the expenses of the suit, | went to Mr. J. Bruce Krem- 
er of Butte and asked him 1/ there was any reason 
why he could not represent me as counsel. He re- 
plied that there was not. I asked him if there were 
any reasons in his connection with anyone that would 
in any way interfere with his representing my interest 
as though they were the sole interests that he repre- 
sented in his whole practice and he said that so far as 
this litigation was concerned there was not. | there- 
upon retained him to act as counsel for me in this liti- 


gation. 
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©. 85. Did you engage anyone else? 

em it did. 

QO. 86. Who? 

A. I engaged the firm of Sheridan, Wilkinson, 
Scott & Richmond. 

Q. 87. Under what circumstances? 

A. I discussed the matter with Mr. Kremer and 
asked him what he would advise in the circumstances 
and he told me of the fact that he was a corporation 
attorney and in the general practice of Jaw, and was 
not in any sense a patent attorney, and that he would 
feel no more competent to undertake the work of the 
defense of a patent suit than he would to engage in the 
practice of the Admiralty law; and he suggested that 
we find out who would be best equipped to represent 
us in this particular matter. When I say “us” IT mean 
myself as client and he as counsel. He made inquiry 
omer. 1). C. Jackling, a man of great me mee, 
and Mr. Jackling suggested that he had known Mr. 
Sheridan very favorably. and we made a trip to Chi- 
cago. Mr. Sheridan being away we discussed the 
matter with Mr. Walter A. Scott. [ remember after 
our interview with Mr. Scott we retired and discussed 
the matter between ourselves. and as a result of our 
discussion we decided that he seemed to be a man who 
was particularly equipped to conduct the defense of an 
action of this kind. 

Q. 88. And that was then the beginning. of the 
employment of all of your counsel? 

Bree es. sit: 
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QO. 89. From that time on who directed the conduct 
of your case to these counsel? 

ee 1 did personalix 

©. 90. Could you at any time, Mr. Hyde, of your 
own volition, have discharged any and all of your 
counsel and employed new ones? 

_A. There was no time up to the present time when 
] could not have discharged counsel and taken new 
ones; and it is exci right today and my sole right to 
appeal for a rehearing of my Gase in the Supienr 
Court and to retain as my counsel there either the 
learned counsel whom I have had or any other counsel 
whom I may select. 

©. 91. Now, Mr. Hyde. there is amono ances 
hibits some correspondence with reference to the mat- 
ter of your settlement and adjustment with the Butte 
& Superior Copper Company, Limited, of the amount 
due you or claimed to be due vou‘under the contract 
in evidence. [ wish you would briefly explain that 
corfespondence. 1 think you have examined the docu- 
ments ? 

A. The principal do¢tment here is a letter ivom 
James AM. Hyde addressed to N. B. Mackelvie. 

() 92. Just give the mumber of the exhibim-emags 
posing counsel can follow it. 

A. That is a letter appearing upon page 25 of the 
volume of exhibits which I have here in hand. It is 
dened tily 15th, 1913. 

MR. KREMER: You meednt read it all) Nici lege 


linen ave read tt. 
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4. This is a werv full statement and it seems to 
me needs very little elucidation. It is a complete state- 
ment of the history of the relations between myselt 
and the Butte & Superior Company, of the conditions 
which we recognized in the work and throughout my 
relation to the company is always referred to on the 
basis of the contract, the contract being that which was 
introduced here as an exhibit. 

©. 93. Was there any difnculty betweeir yourself 
and the company, or in the controversy between your- 
self and the company as to the settlement of your 
compensation ? 

m. there Was. 

Q. 94. Please state the circumstances surrounding 
that? 

ro the original agreement 

©, 95. fast briefly, Afr. Hyde? 

A. (Continuing)—was entered into upon a basis 
that a 90 day period ot work at Basin, on the basis of 
certain experiments being made and certain machin- 
ery, should really bring our agreement to a termina- 
tion, and the company did not see fit to carry out the 
agreement and install the machinery that was called 
for at Basin. Therefore, the final adjustment had 
to be deferred until after the miJl was built in Butte 
and put into such shape that it carried out the rec- 
ommendations that had originally been made for Basin. 
There was considerable delay in carrying out these 
recommendations. 

O. 96. And upon the matter of settlement? 
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A. The matter of settlement was a matter of a 
number of conferences, one of them taking place here 
in the city of Butte, in which Mr. J. Bruce Kremer 
represented the Butte & Superior Company, telling 
ime at that time that I must recognize while he was 
my counsel in the patent matters that in the matter of 
this agreement with the company which had _ been 
specifically referred to him by Mr. MacKelvie, he was 
the counsel for the Butte & Superior Company and 
would have to act in their interest. 

©. Did he make any suggestion to you as te the 
employment of other counsel? 

A. He made the suggestion to me at that time 
that if I felt if it was necessary for me to take any 
legal action, he would advise it would be necessary for 
me to have other counsel and he recommended to me, 
not in his capacity as an officer of—officer represent- 
ing the Butte & Superior Company, but in his personal 
capacity as a friend, that the argument be settled, not 
upon the basis of the contract, but upon a mutual un- 
derstanding taking everything into account. 

97. You say as “an officer of the company”. 
I mean as counsel for the company. 
. 98. And was that done ultimately? 
Yes, that was done ultimately. 
. 99. And a satisfactory adjustment was made? 


>O PO PO 


A satisfactory adjustment was made. 

Q. 100. Now, Mr. Hyde, you stated that this arrange- 
ment was made between yourself and the Butte & Su- 
perior Company with reference to the defense of this 
suit. With whom did you make that contract? 
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A. That contract was made with Captain Wolvin 
personally, he being at that time president of the Butte 
& Superior Company. 

©. 101. You further state, | think, that it was in 
consideration of the settlement—of the assignment of 
certain rights. Did you actually make an assignment? 

A. That assignment was made after the patent was 
duly granted. 

©. 102. And recorded in the Patent Office? 

A. So far as I know it was. I[ instructed my coun- 
Pel to record it. 

QO. 103. Now, Mr. Hyde, it is averred in the plead- 
ings here that your patent No. 1022085 for the con- 
centration of ore and retreatment of concentrates, is 
a sham patent and that it discloses no invention. | 
will ask you to state whether that patent is a patent 
of practical utility? 

A. I had a rather unusual experience in applying 
for that patent in that ] went in person, with Mr. 
Scott, to the patent office and took the matter up with 
Mr. Mitchell, who was examiner in that division, and 
Mr. Mitchell told me at the time of our first talk with 
him— : 

MR. GARRISON: I hardly think we ought to have 
what Mr. Mitchell told him. 

MR. KREMER: You needn't state what Mr. 
Mitchell said. You can state what you did. 

A. The matter was presented there in person and 
was granted very shortly. The patent covers two 
main features of operation, one being the use of sul- 
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phuric acid, not in the manner in which it had been 
previously used, that of adding it directly in large 
quantities into the machine, but of adding a much 
smaller) equivalent, allowing a space of time to elapse 
so that the smaller amount, acting in the more dilute 
solution, would have a greater length of time in which 
to perform its function, and bringing the pulp to the 
inachine and treating it. It covered a second matter, 
that not of—as has been represented—not the prac- 
tice of retreatment but of a special method of retreat- 
ment and cleaning of the concentrate, that special 
method consisting of the running of the pulp through 
a machine in which the attempt was made to eliminate 
and save the concentrate, the sulphide, as completely as 
possible, without regard to the commercial grade of 
the concentrate, and the then taking of that low grade 
of concentrate from the first machine, which was. 
because of its function, called a rougher, and taking the 
concentrate to a second machine and therein making a 
high grade concentrate. This method was described in 
the patent in detail as being one in which the water 
level in the rougher should be kept at such a level that 
the concentrate would overflow most rapidly and most 
completely, even if some of the water and slimes over- 
flowed with it. And in the second machine to man- 
tain the water level at so low a point that only the 
concentrates would overilow, “The tailings from the 
first machine being returned to the first or the re- 
cleaner or a grinding device before coming back for re- 
treatment. This patent occupies a peculiar position im 


P. 3973, L. 28, insert “procedure? A. The matter of 
procedure that was outlined and carried on in this machine, 
Q. 107. Well, not in any detail, Mr. Hyde. It is in the letter ; 
But what I wanted particularly was the matter of” after “ of” 
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the many patents which have been granted in the flo- 
tation work insofar that it is more specific in its dis- 
closure; gives more instructions which can be followed 
by-a millman, and in the body of the patent relates 
results which have actually been accomplished in the 
operation of the patent upon a commercial scale. 

Q. 104. \Where was that being operated; where was 
it operated? 

A. That process was first operated, to my knowl- 
edge, at Basin, Montana, and so far as I know, has 
been continually operated by the Butte & Superior since 
that time. 

Q. 105. Now, Mr. Hyde, did the company ever 
make any arrangement with you or ever in any man- 
ner or form agree to hold you harmless in damages 
in any litigation or in connection with any litigation? 

A. The company did not, and it was a matter of 
great personal relief to me— 

MR. GARRISON: I object, if your honor please. 
to his state of mind. I can’t see that that is material. 

THE COURT: I think you have answered the 
question. 

A. There was one point of procedure, you asked 
me to discuss this here. Do you wish one comment 
upon it? 

O. 106. MR. KREMER: What was that, in the 
matter of,your settlement and adjustment? I read you 
from the testimony of Mr. Atwater: “OQ. Could you 
discharge or could you have, in your judgment, have 
discharged Mr. Hyde? A. Yes. Q. As an employer? 
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A. Yes, at that time [ could have. Q. Upon what basis 
do you make that statement, the contract? A. I based 
it upon the fact the president asked me why I didn’t 
tell him, the president of this company.” At any 
time did Mr. Atwater ever say to you that he could 
discharge or employ you? 

MR. GARRISON: lI object. There isn’t the slight- 
est intimation in Mr. Atwater’s testimony that he con- 
veyed any such suggestion to this witness. 

THE COURT: I think the witness Atwater testi- 
fied he could discharge him and then gives a reason 
which shows that he couldn’t. It looks that way. 

MR. KREMER: With that in mind, if that is the 
interpretation, I am perfectly willing to let it rest. - I 
wanted to ask him because I thought there might be a 
question about it. 

THE COURT: You may ask the question if you 
desire, 1f he could fave diccharcedsinim. 

MR. KREMER: Could he have discharged you? 

A. He could not. There was nothing to discharge 
me from. I was carrying out a contract. 

MR. KREMER: May it please the court, I offer in 
evidence an assignment, a certified copy of an assign- 
ment, of patent, the rights to patent 1022085, as testi- 
fied to by the witness, this being a certified copy of the 
patent, of the rights in patent 1022085, filed in the 
patent office of the United States. Any objection? 

MR. GARRISON: No. 

Assignment of patent admitted in evidence and 
imarked DEFENDANIVS 2 XatB ie 
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Ones, Shek WEROeR: ei. Migde, 1 offer you 
defendant's exhibit 178, a part of which is composed 
of a purported copy of a telegram sent to you by N. B. 
MacKelvie from Berkeley, California, reading as fol- 
lows: “Have received word of decision from Kremer 
but no details. J take for granted that appeal will be 
filed. Am at your service for any conference the oc- 
casion may require. Will expect matters under dis- 
cussion to be held in abeyance until new and unexpected 
situation is taken care of. (Signed) James M. Hyde, 
telegram dated July 30th, 1913." 1 will ask you to 
examine that telegram and instruct the court to what 
m refers? 

A. I judge from the date of this that it refers to 
the decision of the Montana District Court in ques- 
tion. The only way I can comment upon this thing 1s 
by giving my state of mind which has been objected to. 

©. 109. No. don’t give your state of mind, tut 
you can state what you meant by it. 

MR. GARRISON: I[ don’t know, if your honor 
pleases. 

Mek. KRENER: Oh, yes. 

MR. GARRISON: Just a minute. 1] will address 
the court. [ object to this witness testifying what he 
meant unless there is something obscure. Of course 
if there is some word that is obscure that is another 
matter. We are quite as competent to tell what a 
man says as he is. 

MR. KREMER: We have a right to explain. 

wae COURT: There is nothing in it to explain. 


3976 = Minerals Separation, Linuted, et al., vs. 
James Macdonald, Hyde. 


MIR. KREMER: What it refers to, this ies: 
doesn’t mean anything. 

THE COURT: He has already said it referred to 
the decision of this court, which apparently or possibly 
came about that time. The objection will be sustained. 

MR. KREMER: Execepien. 

Q. 110. What is meant by the statement with reter 
ence to appeal? 

THE COURT: Oh, well, that shows for ige 
We all know that there was an appeal. 

MR. KREMER: There was an appeal but that is 
not in this record, the statement as to his directing the 
appeal. | 

THE COURT: “You may ask him my yretereicem:: 
that whether he did direct the appeal. 

Q. lll. MR. KREMER: Referring tothe apa 
mentioned in that telegram, who directed that appeal 
fore tale: 

me | did: 

MR. KREMER: That ts all. 


CROSS BXAMINAT ION 
Pay VER. GARRIS@N: 


X-Q. 112. When did you leave the employ of the 
Minerals Separation, Limited? 

MR. KREMER: [ object to that as not proper cross 
examination. There is no testimony in this record that 
Mr. Hyde was ever in the employ of the Minerals 
Separation, and he was'asked no question about that on 
direct examination. It is improper cross examination. 


NI 


7 


wo 
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fee OUR]: So far as the court can see, it X%vould 


Beem to he. 

BO. 113. MR.GARRISON: Were you ever in the 
employ of the Minerals Separation, Linuted? 

MR. KREMER: 1 object to that as incompetent, 
irrelevant and immaterial, having no bearing upon the 
issues in this case and not proper cross examination. 

Mire COURT, it aemt be the relation betyeeen 
the parties. | assume counsel has some object. 

MR. GARRISON: | will not consume more than 
a few moments of the preliminary question. 

ei COURT: Objection overruled. 

MR. KREMER: fException. 

A. | was. 

m-O. 114. (NER. GARRISON: And when did you 
leave their employ? 

MiwicttontR: \Ve object. | suppose all of this 
will go in under our same objection ? 

mii COURT: Yes. 

Poo far as | remember it, it wAS tie jast ci 
vanuary, 1911. 

X-Q. 115. And where were you at that time? 

\. [ was in the city of London, [England. 

X-Q. 116. Which was the headquarters of the Min- 
erals Separation, Limited, was it not? 

Seas Bt tha timc. 

N-O. 117. And you then came from there to what 
part of this country? 

Pi 1G Mie: Vom, we renéw our objection to 


that unless some reason is disclosed, for the purpose 
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of showing animus. I do not see where it could have 
any other bearing than that. 

THE COURT: JI think you may proceed. Tiiaae 
cross examination. To give your reasons does not ap- 
ply as 1t does on direct. He has a right to show the 
relation and attitude of this witness to the parties. The 
objection will be overruled. 

MR. KREMER Excepian: 

MR. GARRISON: I merely asked him where he 
came to in this country. 

THE WITNESS: At that time I remained i ome 
don. 

MR. GARRISON: Read what I said please? 

(Question read as follows: “And you then came 
from there to what part of this country?’’) 

X-Q. 118 MR. GARRISON: You couldn’t re- 
main in London and come from there. I asked you 
after you left London? 

A. As I understood the question was as to— 

THE COURT: Answer the question. 

A. From where? 

X-Q. 119. MR. GARRISON: Where did you come 
to when you left London? 

A. I came to New Yorke 

X-©. 120. And arom thence winner: 

A. I came from thence to Butte, Montana. 

X-Q. 121. And when did you get to Butte? 

A. I don’t remember the date definitely, but it was 
some time in March or April. 

X-Q. 122. Of what year? 
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pe 1911. 


X-Q. 123. sind how long were you engaged in the 


investigation in which you assisted Mr. Kuehn? 

A. I have no definite memory of the length of 
time, but it was some two or three weeks. 

X-Q. 124. And were you through the employment in 
which you had been engaged, assisting Mr. Kuehn in 
whatever investigation he was making? 

A. I was. 

X-O. 125. And you remained in Butte then as I un- 
derstand it, after that time? 

EX. | did. 

X-Q. 126. And during that period were you making 
these experiments that you speak of with the Butte & 
Superior ore. to see whether it was a subject of flota- 
tion? 

A. As I have testified | was making those experi- 
ments. 

X-Q. 127. After you and Mr. Kuehn got through 
and during the time that you remained in Butte? 

‘A. I was. 

X-Q. 128. Did you bring a slide machine with you 
or did you have one constructed here? 

A. I had one constructed here. 

X-Q. 129. Did you bring one with you? 

el edid™ not. 

X-Q. 130. About when did you have your first in- 
terview with Mr. Maxwell Atwater, of which you have 
testified ? 

A. While I was making the mine examination I 
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was meeting Mr. Maxwell Atwater every day, and [7 


have no definite memory when the subject was first 
mentioned. 

X-Q. 131. You have stated that you first had a con- 
versation concerning negotiations with the Butte & 
Superior with Mr. R. M. Atwater, have you not? 

mM. 1 tae 

X-Q. 132. And that subsequently you took the 
jnatter up with aia Atwater: 

A. | awe: 

X-Q. 133. When was it that you took the amar 
up with Max Atwater? 

A. It was some time subsequent to my conversa- 
tion with Mr. R. M. Atwater, Mr. R. M. Atwater then 
not being in Butte. 

X-O. 134. Task you when it was. 

-\. [have no definite memory when it was. 

X-Q. 135. It was prior to the contract of July 2nd, 
1911, wasn’t it? 

A. it was. 

X-Q. 136. Had you any contractual relations of 
any kind, sort or description with the Butte & Superior 
Copper Company prior to the contract of July 22nd, 
HOt? 
oe) es. 

X-Q. 137. What previous or other contract had vou 
had with them? 

A. Thad an agreement with them by which | would 
make an investigation, for actual expenses, and re- 
port to them what probable recovery could be obtained 


from their ore. 
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x-Q. 138. When did you make that contract? 

| have no definite memory. ‘but it must haye 
been in May, | should say, probably. 

X-Q. 139. How long did that take you? 

\. That took me some week or ten days’ time. 

X-Q. 140. And you were paid your actual expenses 
during that time? 

A. And nothing nore. 

X-Q. 141. And that was all through before June, 
mas it? 

A. It was. 

PSO. 142. And aiter that did you have conversa- 
tions with AMIr. Max Atwater about your entering into 
some other contractual relation with the company? 

A. | have no memory of entering into any conver- 
sation with him in regard to any other contractual re- 
lation with the company than what is set forth in this 
contract in evidence. 

X-Q. 143. Conversations are not set forth in that 
contract. 

MR. GARRISON: Read the question. 

MR. KREMER: I object. This is not a proper 
question. It is not a question at all. 

THE COURT: | think that the former question 
was fairly answered. 

X-Q. 144. | understood vou that you had some sort 
of contract with the company that you were to receive 
your actual expenses while you made some investiga- 
tions in the month of May, 1911: 1s that correct? 

Ee. Itsis; 
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X-Q. 145. That took you about ten days? 

A. That is my present memory. 

X-Q. 146. And you were paid your actual expenses 
for those ten days? 

A. My actual expenses. 

X-Q. 147. Did you after that time have conversa- 
tions with Mr. Max Atwater about entering into s#me 
other contractual relation with the company. This can 
be answered, it seems to me, yes or no. 


iN 08S, 
X-Q. 148. You did? 
ON, eS, 


X-Q. 149. Now, during that time did you take up 
with Mr. Max Atwater the patent situation, the Min- 
erals Separation patent situation? 

A. Ihave no memory of going into it with him in 
any detail. 

X-Q. 150. Mr. Nutter was here representing Min- 
erals Separation Company and trying to get the Butte 
& Superior to enter into a contract with his company, 
wasn’t he? 

A. Hewas. I don’t say that from anything more 
than the knowledge of what Mr. Nutter told me, that 
he was. 

MR. KREMER: We move to strike out the an- 
swer as improper, not being from any knowledge of 
the witness, and being mere hearsay. 

Riis COURT: It may be stirelkenm 

X-Q. 151. Did you or did you not know that Min- 
erals Separation Company was trying to get the Butte 
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& Superior Company to take a license from it at that 
time; did you or did you not know at that time? 

A. I had not any definite knowledge in the matter. 

X-Q. 152. Did you have some indefinite knowl- 
edge? 

MR. KREMER: That is objected to as argumen- 
tative. If he has no definite knowledge he can have 
no knowledge. 

THE COURT: Well, I granted the motion to 
strike that, but if it is merely to bring home to this 
witness the fact that he had information that negotia- 
tions were pending, | think it 1s proper and the objec- 
tion will be overruled. : 

PTR) KREMER: I will take an exception, if the 
court please. I desire to make the further objection 
that the question 1s argumentative, and does not con- 
vey to the witness anything which he could answer. 
Who is going to judge whether his knowledge is defi- 
nite or indefinite? 

MR. GARRISON: The witness. 

eit COURT: He nay answer. 

Defendant excepted. 

mt COURT: He leit the inference that he had 
uch knowledge, when he qualified his former answer. 
X-Q. 153. Did you have any indefinite knowledge? 
me 1 did. 
m0), 154. You knew Mr. Nutter? 
m. I did. 
meO). 155. You met him there? 

A. We lunched together and talked over a good 


dany matters. 
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X;Q. 156. You knew he represented the Minerals 
Separation Company, Limited? 

A. I did know that, ves, sir. 

X-Q. 157. Then, as a matter of faci, based onysuel 
facts as we commonly base our every-day transactions 
on in life, you knew he was here trying to get that 
business, didn't your 

MR. KREMER: That is objected to as arguimenta- 
tive, interpolating the matter about what we base our 
every-day actions in life on. 

Objection strstained. Gyo 

A. The basis of my knowledge was that Mr. Nut- 
ter asked me what he should do under the circum- 
Succes. 

X-Q. 158., And you knew in a general way that he 
was here trying to get them to enter into a contra 
with his company, didn't you? 

Ee leclicl: 

X-Q. 159. Now, you disclosed to somebody repre- 
senting the Butte & Superior that there were these pat- 
ents in the offing, didn't vou? 

A. Uhave no definite memory as to what was said 
on that niatter. I know that the subject was men- 
tioned. | 

X-Q. 160. And of course you mentioned it, didn't 
vou? | 

A. T believe that Mir. R. M. Atwater firseaiaae 
tioned the subject to me, and told me that he had re- 
ceived information in New York that the patents were 
invalid. 
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X-Q. 161. You talked over with him whether thes 
they were valid or not, didn't you? 

e I! did, 

X-Q. 162. And you talked it over with Mr. Kremer, 
didn’t you? 

A. | have no memory of talking it over with Mr. 
Kremer. ! met Mr. Kremer only in the matter of 
making this contract. 

X-Q. 163. You never met Mr. Kremer until you 
met him in connection with that contract? 

A. That is my memory. 

X-Q. 164. And up to that time had there been any 
other local counsel or attorney of the Butte & Superior 
with whom you had come in contact? 

fe. None. 

X-Q. 165. Was the firm of which Mr. Kremer is a 
memiber the only local counsel of the Butte & Superior 
with whom you ever came in contact? 

A. It was. 

X-Q. 166. Now, to your knowledge did not the com- 
pany refer the matter of the patent phase of this situa- 
tion to Mr. Kremer? , 

A. Ihave no memory in the matter whatsoever. 

X-Q. 167. And you never did have any knowledge 
fo that effect? 

A. I never did. Jdenottrememberothovinghad 
any kniowledee-—ofthe-meatter. 

X-Q. 168. And you never had any knowledge that 
Mr. Kremer had referred the matter to a firm of 
prominent patent lawyers, did you? 
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A. (I never did. / detoienecasiberotehariie 
edeateesuch Jenomledas 

X-Q. 169. And he never told you who they were, 
did her 

A. ' I do not remember that he ever told me that he 
had referred any matter to any firm. 

X-Q. 170. Did he ever tell you whether he had 
reached any conclusion as to whether there was any 
danger of litigation from Minerals Separation if they 
used this process? 

A. I have no memory that he ever did. 

X-Q. 171. Don’t you remember that he never did? 

A. No, I cannot say that I remember that he never 
did. 

X-Q. 172. \What is the state of your memory about 
that? 

A. It is simply that 1 remember nothing in regard 
to the matter. 

X-Q. 173. Is that your signature? 

A. It appears to be. 

X-Q. 174. Well, is it? 

A. Well, all that I can say is that it appears to be. 

X-Q. 175. That is the best that you can say after 
looking at it? 

A. I think it is my signature. 

X-Q. 176. Have you any doubt about it? 

A. No, I have not. 

X-Q. 177. Why don't you say frankly that it 1s 
your signature, then? 

MR. SHERIDAN: [ object to this attempt to bluff 
the witness, if the court please. 
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“- MR’ RREMEBR: --He can’t bluff him. 

THE COURT: No, I don’t: think. it.is bluffing. 
If the witness is confronted with his signature he 
ought to know whether it is his or not. 

A. I have no doubt that it is my signature. 

MR. GARRISON: I offer this in evidence. 

MR. KREMER: We object to it as incompetent, 
irrelevant and immaterial and tending to prove no issue 
in this case and in no wise binding upon this defend- 
amt) this is a letter written by Mr. Hyde to Mr. W 
A. Clark, Jr. It is not binding on the defendant. 

THE COURT: It is in connection with his testi- 
mony as to what he was doing at the time. The objec- 
tion will be overruled. 


Defendant excepted. 


Letter referred to admitted in evidence marked 
Pei NIbeS EXHIBIE No: 233. 


X-Q. 178. After you had talked to Mr. Max At- 
water, after these preliminaries in May had been dis- 
posed of, did you and he reach an understanding? - 

A. The understanding which— 

X-Q. 179. Answer my question yes or no; did you 
and he reach an understanding? Now, you either did 
or you didn't. ' 

A. We did. 

X-Q. 180. And in the course of those conversations 
with Mr. Atwater did you suggest to him that if suits 
were brought in connection with the introduction of 
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this flotation process, that the company must take care 
of them? 

A. J have no memory in regard to that, other than 
what I testified to on direct examination, that it has 
been in my mind that I told him that if the company 
were sued—lI had no thought at the time of anybody 
but the company being sued—that if the company were 
sued that they would naturally have to defend them- 
selves. : 

X-Q. 181. Naturally. It was not to be expceted 
that you would finance the company, was it, that was 
not expected by you or by them? 

A. There was no expectation in the matter. 

X-Q. 182. Now, the thing that you really were talk- 
ing about was in case suit was brought against you, 
wasn't 1? 

A. It was not, no. It was an utter surprise to me 
when the suit was brought against me personally. 

MR. GARRISON: I object to this being a surprise 
to him. 

MR. KREMER: He asked him what he thought. 

MR. GARRISON: No, I didn’t. 

THE COURT: Wait a minute; repeat the question 
and the answer. The answer may be stricken out, after 
the words “it was not.” 

X-Q. 183. Do you mean to say that you and Mr. 
Atwater, or you and Captain Wolvin, if you ever had 
any conversation, did not talk about what would hap- 
pen if suit were brought against you? 

A. I have no memory of that matter ever being 


brought up. 
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X-Q. 184. Then the understanding you had of tt 
with them was that if these threats of litigation were 
made good, that they would have to take charge of it 
and pay for the expenses thereof, is that right? 

me li they were sued. 

X-Q. 185. Now, that you talked over with Mr. At- 
water, did you? 

A. I have no definite memory about the matter. 

X-Q. 186. Don’t you remember getting Mr. Atwat- 
er to write a letter stating that that was what you in- 
sisted upon, and that you would not enter into any con- 
tract until that was understood? 

A. I really have no memory of any such letter. 

X-Q. 187. Well, do you remember that you had a 
thorough understanding about that before you would 
enter into any other contract with them, don’t you? 

f= No, | don’t remember that. 

X-Q. 188. Well, do you have any memory at all of 
ever having talked this over with anybody? 

A. My memory is what I have stated it to be, that 
the matter was discussed, and that as far as I have any 
memory at all, it was entirely upon the basis that if 
they— 

X-Q. 189. I did not ask you that; [ ask you if you 
do remember talking it over with somebody, and you 
say you do. 

A. I remember the subject having been mentioned. 

X-Q. 190. Who do you remember having mentioned 
it with? 

A. |! discussed this matter—I mean my whole rela- 
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tionship was discussed, as far as | remember, only with 
Mr. R. M. Atwater or Mr. Maxweli Atwater. 

X-Q. 191. Then you did talk it over with one of 
them—one or the other of those two genelemen? 

A. I presume it was mentioned to one or the other. 

X-Q. 192. And was it one or the other of those gen- 
ilemen to whom you conveyed the information that if 
suit was brought against the company, as you say, that, 
they must pay the expenses of it? 

A. I have no definite memory in the matter outside 
of that [ have a feeling that there was such a conver- 
sation. 

X-Q. 193. And you have stated that in that conver- 
sation you said that if suit was brought against the 
company that they would have to bear the expense 
thereof; that is what you have said? 

A. I think you misquote me. 

X-Q. 194. Well, I won’t misquote you. What did 
you say? 

A. Isay that I have a hazy memory that the sub- 
jest was discussed, and my memory is that it was a 
subject of discussion as I have expressed it. 

X-Q. 195. Now, is that the only conversation that 
you ever had with anybody representing the Butte & 
Superior Company about the payment of the expenses 
of litigation? 

A. No, there is the one which led to ae agreement 
that on the assignment of my patent rigths they would 
assume the expense of the litigation. 

X-Q. 196. And about when was that? 
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A. That was some time in October. The exact 
date is, as | remember, that of one of the letters which 
is herGan exhibit. 

xo! 197. October of what year? 

ee 1911, 

X-Q. 198. Immediately after the suit was brought, 
mre before: 

A. J think that it was about one week after the 
suit was brought. 

X-Q. 199. And who did you have that understand- 
ing or agreement with? 

A. With Captain Wolvin, the then president of the 
company. 

X-Q. 200. You had not applied for any patents at 
that time, had you? 

A. It was— 

X-Q. 201. No, no, answer my question. 

A. I don’t remember the date of my application for 
patent. 

X-Q. 202. Well, let us get the date of your applica- 
tion for patent. I show you the official records of the 
Hyde suit. Is this the patent about which you have 
heen speaking, No. 1,022,085? 

Pe It is. 

X-Q. 203. That has a legend on it, “Application 
filed November 10th, 1911,” hasn’t it? 

tom it has. : 

X-Q. 204. Now, that is the patent that you agreed 
with Captain Wolvin in 1911 that you would assign 
him an interest in, is it? 
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ixewelt is. 

X-Q. 205. The egg had not been laid, much less the 
chicken hatched, at that time, had it? 

A. The process was in operation— 

MR. KREMER: I move to strike that expression 
about the egg; J don't think that is proper. 

MR. GARRISON: I will strike it out myself. It is 
a little too obvious, to need stating. 

X-Q. 206. Who else was present when you had this 
conversation with Captain Wolvin? 

A. I had two conversations with Captain Wolvin on 
this subject. The first one was in the office of the 
Butte & Superior Company, and there were present one 
or more—I think either two or three of the then di- 
rectors of the company, who were present from Du- 
luth. 

X-Q. 207. You knew, when you installed or started 
to install, or started to make available for the benefit 
of the Butte & Superior the knowledge that you had of 
flotation, that a patent suit would be brought by Min- 
erals Separation against somebody or other to try to 
stop that, didn’t you? 

_A. That was an impossibility, my having such defi- 
nite knowledge. 

X-Q. 208. I call your attention to page 38 of the 
book that you have there in your lap, which is Plain- 
tiff’s Exhibit No. 8, a letter written by you to the presi- 
dent of the company, Mr. MacKelvie, under date July 
15th, 1913. You did not have any hesitancy there—to 
show what a positive state of knowledge you had. 
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You said “The fact that a suit would result from pro- 
ceeding to use a flotation process was known to all con- 
cerned.” Weren't you one of the persons concerned? 
mA. | Was. 

X-Q. 209. Then you knew it, didn’t you? 

A. I did not know it in the sense that [ could swear 
it ina court of law. 

X-Q. 210. Oh, [ see you draw a distinction there— 
Whereupon further hearing was adjourned utnil 
Monday, May 7th, at 10 a. m. 


l 


~ 
~~ 


¢ 


mongay, Mag /,. 1917, 10 a, aap 


JAMES MACDONALD HYDE resumed the 
stand for further 


CROSS-EXAMINATION. 


mee VWiVNeS>: |) your honor pleases, ii rr is 
permissible I would like to correct my testimony in a 
few places where [ see I was in error on Saturday, in 
testifying from memory with regard to things six 
years ago. Page 1929, question 84, in answer with re- 
gard to the employment of AIr. Kremer as counsel, | 
find that | was mistaken as to the date, that it was 
some time preceding August 18, about the middle, 
some time preceding the middle of August. 

MO. 211. MR. GARRISON: What year? 

A. 1911. On page 1949 and going on to page 1950 
my answer to question 167 should have heen: “f have 
no memory i the matter whatsoever.” 
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X-QO. 212. MR. GARRISON: Yon sard@iercuaa! 
have knowledge in the matter.” 

A. I should have said “I have no memory in the 
matter.” The next question I said I never did, where 
I should have said “I don’t remember having had any 
knowledge of the matter.” The next question I said | 
never did where I should have said “I don’t remember 
' of having— 

MR. GARRISON: I don’t understand that this is 
correcting his testimony. 

THE COURT WP think so: 

MR. GARRISON: He says in answer to a ques- 
tion, that he never did. Now he says he should have 
answered it another way. 

THE COURT: TI think he has a iisht to ce 
made a mistake. 

MR. GARRISON: I thought he was merely cor- 
recting his English. : 

THE WITNESS: No, I meant to say I made a 
mistake. 168, where I said I never did, I should have 
flsjd “T don’t remember of having had any such knowl- 
edge. 169 I say, “He never told me that he had re- 
ferred any matter to any firm.” I should have said 
“f don’t remember that he ever told me that he had 
referred any matter to any firm. 

REQ) 213. MR. GARRTS@ Nominee 

A. Yes, sir. 

THE COURT: You may proceed with the cross- 
examination. 

X-Q. 214. I don’t think that you have stated your 
residence and occupation. Will you please do so? 
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A. My present residence is Palo Alto, California, 
and I am a mining engineer. 

X-Q. 215. And did you come here upon this occa- 
sion, the occasion of this trial, of your own impulse, or 
were you requested to come? 

A. I received a telegram requesting me to come. 

X-Q. 216. Someone representing the defendant? 

A, Yes. | 

X-Q. 217. And how long have you been here? 

A. 1 think I got here at the end of the first week 
of the trial. I don’t remember the date. 

X-O. 218. You hawe been here for two or three 
weeks? 

i. «Yes. 

X-Q. 219. When was the experimental plant at 
Basin finished? 

A. | think it was in June. 

X-Q. 220. The experimental plant? 

fe Wither June or July. 

X-Q. 221. Well, if that is so, | will have to clarify 
my memory and your own testimony respecting the 
preceding events. Is it correct that your first con- 
tractual arrangements with the Butte & Superior were 
some time in May of 1911 when you made some tests 
of their ore to see what results you could get from 
that? 

A. That is as I remember it. 

X-Q. 222. And that was all done in the month of 
May? 


A. As I remember it. 
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X-QO. 223. And your understanding was that if, 
upon your report of the results of these tests, they 
chose to make a proposition to you, you would say yes 
or no to their proposition? 

A. That was the understanding. 

X-Q. 224. And that proposition is what is con- 
tained in the contract of July 22nd, 1911? 

A. If that is the date of it, it is possible that the 
events took place in June rather than in May. 

X-Q. 225. That what events took place in June 
rather than in May? 

A. The testing of the machinery upon which—I 
mean the testing of the ore upon which the original 
report was made. 

X-Q. 226. Well, now, | want to get that out of the 
way; that is done and ended? 

fe All right. 

X-Q. 227. And as a result of that they made you a 
proposition which was represented in the contract of 
Wlye22nd, 1911, ismt that correct: 

Rw oiat 1S correc: 

X-Q. 228. Therefore your second employment was 
—or if you don't like the word “employment” your sec- 
ond contractual relations with the Butte & Superior 
dated from the written contract, did it not? 

Pemeciiaat is true. 

X-O. 229. And that written coftyract is dated July 
22incee is that correct’ 

Pemees. 


X-Q. 230. Now, when was the experimental plant 
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moi wnider tle contract of July 22nd, i911, finished? 

A. My memory of the matter has been that this 
wook place in the month of June and July; it may be 
that that contract was not signed—and I think that 
that is the case—that it was not signed by Captain 
Wolvin until after the agreement had practically been 
imade—I mean an understanding had been entered into 
between myself and Mr. Atwater. 

m=. 231. Precisely. That is the fact, isn’t it, that 
what you really did was to have an understanding with 
Mr. Atwater, and you and he acted on that under- 
standing, and it was not until afterwards that any 
Written paper was made by you at all: isn't that the 
fact? 

A. As | remember it, it 1s. 

Pek. KREMER: Then you may explain. 

MR. GARRISON: Wait a minute. The court will 
say whether he may explain or not. | 

MR. KREMER: Then I will ask the court if he 
may not explain. 

oie COURB®: Read the question and answer—! 
do not see that any explanation is needed. The answer 
is a full answer to the question. When you come to 
re-examine him you may bring out any circumstances 
that tend to break the force of that answer if you de- 
erie. 

X-Q. 232. Now, Mr. Hyde, in confirmation of that 
fact, please refer to the book of exhibits that you have 
in your lap? 

\. I haven't the book of exhibits with me: T think 
ielett it mi mv room. 
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X-Q. 233. Well, we will try and get you a copy, 
That is exhibit 166, page 82? 

ee | have it. 

X-Q. 234. You observe that that is a voucher re- 
ceipted by you for your expense account for July, 1911, 
at five dollars a day, for 31 days, do you not? 

eo bdo, 

X-Q. 235. So that it is quite obvious from that ex- 
hibit and from what you have now testified to that you 
were working under a verbal understanding with Mr. 
Atwater for many days before the date of any written 
COMULAGH sil f tiatetiiice 

A. It is true that it was before this written con- 
tract here, but I believe there was a written under- 
standing between Mr. Atwater and myself, that he had 
received word from Captain Wolvin that he would sign 
at the proper time, or when the matter was submitted 
to him in final form, this agreement. 

X-Q. 236. In other words, as I understand you 
now, you and Mr. Atwater reached an understanding; 
that was the first thing that was done, wasn’t it? 

A. He submitted— 

X-Q. 237. Wait a minute; if I am wrong say no. 
Read the question. 

A. We reached an understanding. 

X-Q. 238. Then Mr. Atwater communicated with 
his principals, whoever they were; that is correct, isn’t 
it, or te toldmyeushe had? 

A. I believe he did. 

X-Q. 239. And he told you that you and he would 
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go ahead under your verbal understanding, isn’t that 
correct? 


AN lieth tat that is correct. 


X-Q. 240. Now, when was that experimental ma- 
chine, thus being fixed up, actually completed and 
work done on it? 


A. J haven’t a definite memory as to that matter. 


X-Q. 241. Well, it was about the first of August, 
wasn't it? 

A. My memory was that it was earlier than that. 

X-Q. 242. At or about the first of August then? 

A. At or about, yes. 

X-Q. 243. And you made the runs on it, to demon- 
strate whether or not it would produce the results, did 
vou not? 

A. I did. 

X-Q. 244. And those runs were successful enough 
to induce the company to go on with the rest of the 
understanding about the larger plant? 

Zo They were. 

X-Q. 245. Now, under your contract, the sums of 
money that you received—this sum of $5.00 a day, was 
to be paid you while engaged in mill work in said com- 
pany’s behalf; that is true, is it not? 

EY &s. | 

X-Q. 246. So that as long as we have vouchers 
showing $5.00 a day paid to vou, you were engaged in 
mill work in the company’s behalf, were you not? 


me ell, | dont know what technical significance 
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there would be in the statement in that way; I was 
working under the agreement as shown here. 

X-Q. 247. You have had opportunity to, and IL as- 
sume during the two or three weeks you have been 
here you have looked over these vouchers, have you 
not? 

A. I have simply gone over them to see that they 
were vouchers for expenses. 

X-Q. 248. Well, but you were informed that you 
were to go on the stand here and testify to your con- 
nection with respect to these matters, were you not? 

AG ie was: 

X-Q. 249. And you had it back and forth between 
here and your lodging place, day in and day out? 

A. {| think it has been in my lodging place most of 
the time, yes. 

X-O. 250, Somew have lcokediie over: 

A, I hawevves: 

X-Q. 251. So you knew, for the complete month of 
July, 1911, vou received your $5.00 a day, didn’t you? 

A. I received that expense money. | 

MR. GARRISON: Now, I ask to have everything 
stricken out after the word yes or no, as to that. 

THE COURT: Well, it is another form of answer- 
ing the question. Answer it more directly. 

“A. I did receive that amount. 

X-Q, 252. Yes, and you received a similar amount 
for the month of August, 1911, for the full month, did 
you not? 

A. I did. 
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me. 255. And for the full month of September, 
M911, did you not? 

A. As I remember it. 

X-Q. 254. And up to the 26th of October, 1911, 
did you not? | 

A. I don’t remember the exact date, but it was some 
such time. 

X-Q. 255. Well, the vouchers will show. Don’t let 
us have any doubt as to these things. It is on the 
voucher. 

aT COURT: Anny time you desire to refresh your 
memory from them, you may do so. 

X-Q. 256. MR. GARRISON: If you will look on 
page 88, Exhibit 172, you will see the expense account 
for October, 1911, 26 days at $5.00 a day, $130.00. 
Now, if you want to look at the one for September, it 
is on page 86 and is exhibit 170. That is for 30 days 
@. September, is it not? 

ix, Expense @ccount at $5.00 per day. 

X-Q. 257. So that we find from these exhibits that 
you received your $5.00 a day for July, August, Sep- 
tember and 26 days of October? Is that correct? 

fe hat is correct. 

A-Q. 258. And it was, I suppose on the 26th day 
of October, that you and Mr. Kremer left for Chica- 
go, was it not? 

A. 1 haven’t any definite memory as to the date. It 
was about that time. 

X-O. 259. Now, did you ever receive any money 
from the Butte & Superior, leaving out these early ex- 


4002 Minerals Separation, Limited, et al., vs. 
James Macdonald Hyde. 


periments, thse days that you received your actual 
expenses, not your $5.00 a day, excepting moneys paid 
in accordance with the terms of the written contract? 

ceived the actual expenses of my traveling 
went patent suit and in such visits as I made to 
the Butte plant after October 26th. 

X-Q. 260. So that, with the exception of what you 
have just stated, the moneys that you received from 
the Butte & Superior Company were moneys that were 
paid to you under the terms of this written contract? 
We that correct, 

A. Or the supplemental agreement. 

X-Q. 261. Or the supplemental agreement, yes; | 
should have included that. And all moneys paid to 
vou under this contract excepting the $5.00 a day were 
for your services? 

A. The $5.00 a day under the contract as well. 

X-Q. 262. Read my question. J didn’t say they 
were not. 

(Question read. ) 

X-Q. 263. MR. GARRISON: And the $5.00, if 
you wish? 

A. And the $5.00 a day. 

X-Q. 264. And all the moneys that were paid to 
you including the $5.00 a day were paid to you for 
your services? Je thale creek. 

A. Services and expenses. 

X-Q. 265. And with respect to your patent, the 
number of which has been several times stated during 
your testimony, will you please give me the names of 
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the other licensees in the United States outside of the 
Butte & Superior? 

me Viiere-are no other licensees at tie present time. 

X-Q. 266. Now, you have told us that you had a 
conversation with Captain Wolvin in October, 1911, in 
which you and he agreed on this matter of the ex- 
penses. Where was that conversation? 

A. There were two conversations. The one which 
| referred to the other day, being the first of the two, 
was in the office of the Butte & Superior Comapny at 
the mine. 

X-O. 267. And in your direct testimony you stated 
that that conversation was had after you were sued for 
infringement? So it was some time after October 3d, 
F9it; is that correct? 

A. Yes, sir. 

X-Q. 268. And was that the first time that you and 
Captain Woivin or you and anybody else on behalf of 
the Butte & Superior Company, had talked over the 
matter of the defense of any lawsuit to be brought 
against you? 

A. I can't say that it was. 

X-Q. 269. Search your memory and tell me wheth- 
er it was or not. 

A. I have no definite memory of any conversation 
with regard to the matter, but I doubt not that they 
occurred. 

X-Q. 270. Do you doubt that they occurred before 
this? 


fe iitey must have oecurred before that. [ don’t 
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remember the date upon which service was made upon 
oe 

X-Q. 271. \ell, the bill was filed on the 3d day of 
October, 1911. Now, then, you were not served until 
after the bill was filed, or on the same day, we will 
say, and so we will fix October 3d at the first day you 
could have been served. Now, did you have any con- 
versation with Captain Wolvin about the payment of 
expenses of lawsuits prior to the 3d day of October, 
ies 

A. | have no denimire memory, regard to any. [ 
saw Captain Wolvin very few times. 

X-Q. 272. In your examination on Saturday you 
were asked whether you had not had conversation con- 
cerning the payment of expenses and taking charge, 
etc., of lawsuits against you, and you said that the 
first time that you had any such conversation was the 
one that you had with Captain Wolvin after the Hyde 
suit was brought. Now do you wish to correct that? 

A. Ihave no definite memory in the matter what- 
soever. 

X-Q. 273. Have you any less definite memory to- 
day than you had on Saturday? 

A. No. If I made the,definite statement that I 
never had had such conversation [ may have been in 
Cease 

X-Q. 274. Well, now tell us what this conversation 
was that you did have with Captain Wolvin in Oc- 
tober of 1911 at the office of the Butte & Superior 
Company. 
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U 


A. The conversation was upon the date on which 
the supplemental agreement was entered into; and the 
main reason for the conference was the entering into 
that supplementary agreement. 

X-Q. 275. Weill, now, we will get that date 1m- 
mediately. That was the 26th day of October, 1911. 

A. There is a record & that agreement that a cer- 
tain payment had been made to me that day, payment 
under the contract or under this modified contract, 
and, in the course of the conversation which took place 
between us I remember of asking Captain Wolvin: 
“Well, now, what are we going to do about the ex- 
penses of this lawsuit which has been brought against 
Amd he made the reply that if | 
would agree not to compete with the company in ac- 


* 


me personally fr’ 


quiring or operating properties in the Butte district. 
and would give the company an exclusive license to 
the Butte district of any rights that I might acquire 
if I obtained a patent upon the process which I had 
developed and which [ told them had certain novel 
features, that they would bear the expenses of the liti- 
gation. 

X-Q. 276. Now, then, had you had any understand- 
ing or agreement with anybody on behalf of the Butte 
& Superior prior to that time concerning the payment 
of expenses of lawsuits brought against you? 

A. As I said before, I have no definite memory of 
having had such. 

X-Q. 277. In your examination on Saturday you 
stated that you had not had such conversation because 
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it had not occurred to you that you would be sued or 
could be sued. 

A. I was mistaken in that statement and my mem- 
ory—as | have thought the matter over I remember 
that there was a definite statement made to me that I 
probably would be sued. 

X-Q. 278. And when was that definite statement 
made to you that you probably would be sued? 

A. I don’t remember whether that statement was 
made by Mr. Nutter or Mr. Spitzer. Both of them 
had been here in Butte and had conversation with me 
on the matter. It would be preceding—it would be 
preceding the actual filing of the suit. 

X-Q. 279. And you stated in Feseeeremae en i. 
you made this morning that you had been to see Mr. 
Kremer before August 18, 1911; is that correct? 

A. That is correct. 

X-Q. 280. How did you get that date of August 18, 
ng 

A. I asked Mr. Kremer this morning and he said 
that he remembered that it was previous to that date. 

X-Q. 281. He showed you a letter, didn’t he? 

ie Ee did. 

X-QO. 282. Showed you a letter from Mr. Williams, 
didn’t he? 

A. He did. 

' X-Q. 283. So that it was known by Mr. Kremer as 
early as August 18 that you were tc be sued, and he 
wrote to Mr. Williams that he was the attorney en- 
engaged to defend you, did he not? 
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a bweedid. 

X-Q. 284. So that, as a matter of fact you had gone 
and retained Mr. Kremer’s services as early as Aug- 
ust 18, 1911? 

A. That is why I corrected my answer with regard 
io the date, this morning. 

X-Q. 285. And you did not correct that answer un- 
iil Mr. Kremer had shown you correspondence between 
Mr. Williams and himself, did he? 

A. Because | had no memory of its being at so 
early a date. 

X-Q. 286. But you had a very distinct memory that 
you had not gone to see Mr. Kremer until after you 
were sued, did you not? | 

mm, I did. 

X-Q. 287. And that you had a very clear picture in 
your mind which you conveyed to us of walking into 
his office and telling him you had been sued and ask- 
ing him whether he was in a position to defend you, as 
if it was the sole case in his office, and all of that you 
told us, did you not? 

A. All of this was true of the occasion when [ did 
go to see him and retained him. 

X-O. 288. Yes, but you recited this conversation 
with dramatic certainty, after you were sued, did you 
not, you stated that you went down there after you 
were sued. You were mistaken about that, were you? 

THE COURT: You are qualifying the witness. 

MR. GARRISON: 1 will withdraw that question. 
1 think it is objectionable. 
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X-Q. 289. You had a very clear memory on Satur- 
day of going down to Mr. Kremer’s office after you 
had been sued and having this conversation about his 
qualifications to take your case;,isn’t that correct? 


A. That is exactly the way in which I remembered it. 


X-Q. 290. Now, what was the occasion of your go- 
ing and engaging Mr. Kremer’s services in August. 
HOD: 

A. [| don’t remember definitely, but I take it for 
granted that it was the result of having been informed 
that I would be lable to be sued. 

X-Q. 291. At that time you expected to have to 
bear all the expense of that suit, didn’t you? 

A. I have no memory as to what I expected at that 
time. 

X-Q. 292. You had a very clear memory on Sat- 
urday that up until the service of papers in the suit, 
it had never occurred to you that you would be sued. 
and therefore that was the first time you made any 
arrangements about the expenses of such a suit. 

A. I corrected the record this morning, because | 
found that my memory was not correct on Saturday. 

X-Q. 293. When you went to see Mr. Kremer did 
you ask him what his retaining fee would be? 

A. [don’t remember of having arranged the matter 
Gigtine. 1ec. 

X-Q. 294. Did you pay him any money? 

A. I did not. 

X-Q. 295. Well, what did you do with Mr. Kremer 
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at that time; did you give him the patents of Minerals 
Separation on which they would be liable to base their 
suit ? 

A. | dont know that [| gave them to him at that 
tame, but J am very certain that 1 gave him a record 
of such patents relating to the whole subject as T had 
been able to ascertain. 

X-Q. 296. At or about that time? 

A. At or about that time. 

X-Q. 297. Now, previous to this, and when you 
were in New York, you had gone into this patent situa- 
tion with Mr. Stone of Hayden, Stone & Company, 
hadn’t you? 

eee No, | never met Mr.— 

MR. KREMER: 1 object to that as incompetent, 
irrelevant and immaterial for any purpose and no con- 
nection with this suit whatever. 

THE COURT: It is cross examination. 

MR. KREMER: The record shows that at that 
time Hayden, Stone & Company had nothing what- 
ever to do with the company. 

THE COURT: | think he may inquire. Objec- 
tion overruled. 

Defendant excepted. 


A. { met no member of the firm of Hayden, Stone 
& Company when | was in New York before coming 
to Butte. 


X-Q. 298. Had yau ever gone over this patent situa- 
tion before vou went over it with Mr. Kremer? 
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A. Why, I had gone over it in my personal study 
of the matter. [ don’t know whether J had with any- 
body else. 

X-Q. 299. Had you seen any attorneys about it? 

A. No, | badenen 

X-Q. 300. Didn’t you tell Mr. Nutter that you had 
seen an attorney about it. 

A. I have no memory of telling Mr. Nutter that I 
had lic 

X-Q. 301. Go on and make your explanation? 

A. I went over the whole details of this thing 
when I] was in London, and as Mr. Herbert Hoover 
testified in the Hyde case— 

MR. GARRISON: “Whis is certainly not ineences 
ponse. 

THE COURT: Readethe question. 

(Question read.) 

THE COURT: Answer that question. 

A. | don’t remember ever having told him so. 

X-Q. 302. Now, then, after you had gone and 
engaged Mr. Kremer’s services in August of 1911, 
you did go over the patent phase of the matter with 
him, didn’t you? 

pene | did. 

X-Q. 303. And he referred the matter to Sheridan, 
Scott, Wilkinson & Richmond, or whatever the name 
of the firm was at that time? 

A. I think that is correct. 

X-Q. 304. And he informed you that he had done 
so, did he not? 
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A. | presume that he did. 

X-©. 305. And you wrote Mr. Clark the letter 
which [ showed you the other day, in which you con- 
veyed that information to Mr. Clark? 

A 1 did. 

X-Q. 306. Then you were entirely wrong in your 
testimony on Saturday concerning that matter? 

A. I was. 

X-Q. 307. Now, you knew that a suit of this char- 
acter would cost a very great deal of money, didn’t 
you? 

A. | knew nothing about what the cost would be, 
but | expected it would be great. 

X-Q. 308. What is that? 

A. | had no definite knowledge of what such costs 
might be, but | expected they would be large. 

X-Q. 309. Your own guess was that it would be 
more than thirty thousand dollars, wasn’t it? 

A. 1! took it for granted that it would be. 

X-Q. 310. More than thirty thousand dollars ? 

me |6OY eS. 

X-Q. 311. Now, did you have any thirty thousand 
dollars to spend in a lawsuit to get the privilege to 
the Butte & Superior Mining Compay to operate with- 
out payment of royalty to Minerals Separation? 

a Ledid not. 

X-Q. 312. And in your view—your expressed view 
—it was utterly unreasonable to expect you to do that, 
to detend this suit, in order to get them that privilege; 
isn’t that correct? 
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A. fi I had not been able to make the arrangements 
with them, I would have had to retire from the field. 


m-©. 313. Answer thesquestion please 
(Last question read.) 


eo it was. 

X-Q. 314. Now, then, at the time that you had 
entered into arrangements with them in June or July. 
whenever it was, you talked over this whole question 
of suits on behalf of Minerals Separation to obtain 
injunctions to prevent the use of their process, didn’t 
vour 

A. J have no definite memory as to what the con- 
versation went into but [ know that the matter was 
cliscussed. 

X-O. 315. Nowy, let ne help your memory. Tn7ex> 
hibit No. 8 page 38 of the book of exhibits, that be- 
ing a letter from you to Mr. MacKelvie, dated July 
WSth, 1913, you wrote as follows: ~ Fle Gach yi ae? 
patent suit would result from proceeding to use the flo- 
tation process was known to all concerned, and the 
three attorneys upon the old board of directors should 
have been able to anticipate what the suit would amount 
to in the way of costs. Our relations were in no way 
modified by the fact that suit was brought in my 
name. Its object 1s to enjoin your company from 
the use of the process and to compel it to pay a royalty, 
and is brought against me solely for the performance 
of acts carried on for your company.” Now, all that, 
you say. was known at the time that you began talking 
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to these people about selling them whatever informa- 
tion you had concerning flotation processes, wasn’t it? 

A. It was understood that there would probably 
hea suit 

X-Q. 316. And it was understood that the com- 
pany should pay the expenses of that suit, wasn’t it? 

A. J don’t remember the definite—I mean the abso- 
lute definite nature of the understanding in the mat- 
wer. 

K-O. 317. Well, vou are drawing some fine line 
of distinction, aren’t you, between whether a thing 
was stated in certain language or stated in certain 
other language, isn’t that right? : 

Lond iow 

A. No, { ain stating the actual gteartme. of my 
memory, that [ don’t remember the details. 

X-Q. 318. | don’t ask you for details; | ask you 
Whether, in view of what you have testified here 
and written here, there was not an understanding— 
without regard to the express language of that under- 
standing—that if a lawsuit was brought by Minerals 
Separation Company to prevent the carrying on of this 
operation at the Butte & Superior mill, that they would 
have to bear the brunt of that suit: wasn't that your 
understanding ? 

‘A. As expressed in this letter, it is. 

X-C. 319. No, but as your understanding at the 
lume; was that your understanding after you had 
these conversations with these gentlemen? 

A. 1 don't see that | can add anything to my pre- 
vious answers. 
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X-Q. 320. It 1s because J don’t understand you. 
In this letter of July 13th, 1913, as I understand you 
now, you were conveying to Mr. MacKelvie what the 
understanding was at the time you entered into this 
arrangement, weren’t you; isn’t that correct? 

A. That is what I understood, that they pegloed 
what the circumstances would bring forth. 

X-Q. 321. Exactly; that if a suit was brought that 
they would have to stand for that suit? 

A. I don’t remember of there being any definite 
understanding as to what would happen if a suit were 
brought against mie personally. 

X-Q. 322. But the situation was this, wasn’t it, 
that you all knew that a suit would be brought to try 
to prevent the Butte & Superior Mining Company 
operating a flotation process claimed to be an infringe- 
ment of the M. S.P 

A. We all knew that there were threats that that 
would be done. 

X-Q. 323. And the understanding that you had was 
that if that was done the company would have to take 
charge of any such suit; that you were not going to 
stand the expenses of such suit? 

A. 1 think they understood that I could not stand 
the expenses. 

X-Q. 324. And it was understood that they would; 
isn’t that correct? 

A. I don’t remember how far the agreement went 
as to what they would stand or would not stand, be- 
cause there was no agreement between the company 
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and myself at any time that they would fight a suit 
rather than pay royalty. 

Pe®. 325. But ii they elected to fight a suit they 
were to stand the brunt of that, weren’t they? 

ae Certainly. 


REDIRECT EXAMINATION, 
BY MR. KREMER: 


i926. Mr. Hyde, referring to the exhibit that 
Judge Garrison just interrogated you with reference 
to, wherein you referred to a suit, I will ask you if it 
is not a fact that you had heard previous to August, 
191], that suit would be brought against the Butte & 
Superior, and state from whom you heard those 
threats? 

A. I heard those threats from E. H. Nutter, and 
from a Mr. Spitzer, who, I understood, was con- 
nected with the firm of Beer, Sondheimer & Com- 
pany. 

R-Q. 327. Did you ever have an understanding 
prior to that understanding that you have referred to 
in your testimony as having been made with reference 
to the defense of the so-called Hyde Suit—did you 
ever have an understanding with the Butte & Su- 
perior that they would defend the suit if you were 
sued? 

MR. GARRISON: I object to the form of the 
question. 

aii COURT: Yes. 

(Question withdrawn) 
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R-Q. 328. MR. KREMER: Did you ever have an 
understanding with the Butte & Superior company 
that they would defend a suit brought against you, 
prior to the understanding that you have testified that 
you had with Captain Wolvin? 

MIR. GARRISON: “E object te the dorm orenias 
question. 

THE COURT: Objection sustained, 

Defendant excepted. 

R-Q. 329. Did you ever have any other understand- 
ing with the Butte & Superior with reference to the 
defense of a so-called suit, than the one you have tes- 
tified to? 

MR. GARRISON: I object to that, if your honor 
please. 

THE COURT: Objection overruled: 

Plaintiff excepted. 

A. lt have no memory of any agreement of that 
sort. 

R-Q. 330. In answer to a question propounded by 
Judge Garrison you stated that you thought that the 
expense of defending this suit brought against you, 
or a suit that bt brought, would exceed $30,000. Will 
you explain why you thought so, if you can, or how 
much more than $30,000 you thought it would cost. 

A. I had no definite basis upon which to judge as 
to what the cost ofa suit would be. [ had known of 
certain patent litigation going on, where expert wit- 
nesses had been retained, and so forth, and knew that 
the expenses were very large. 
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R-Q. 331. Did the expense of that suit have any- 
thing to do with the figure mentioned in your contract 
with the Butte & Superior? 

A. As stated in one of Mr. MacKelvie’s letters— 

R-O. 332. No, just answer the question, Mr. Hyde. 

A. It did not. 

(WITNESS EXCUSED). 


Pete KEM: We desire, at this time, if your 
honor pleases, to offer a certificate from the acting 
conimissioner of patents, accompanying a disclaimer or 
purported disclaimer, to the effect that no other dis- 
claimer had been filed in the patent office of the United 
States, save and except the one thereto attached. 


Paper admitted in evidence without objection 
and marked DEFENDANT’S EXHIBIT. 


THE COURT: Is it the same disclaimer referred 
tor 

MR. KREMER: Yes, sir. 

aie COURT: it is utterly useless. 

MR. KREMER: The question is of a negative 
character, that a search has been made. 

MR. WILLIAMS: We will stipulate that no other 
disclaimer has gone in. 

pile COURT: Weil, it may go in. When the 
record is made up a great deal of this will be cut 
down. 

Certificate admitted in evidence and marked 
Pee NDANTS EXHIBIT No. 234. 
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J. T. SHIMMIN, Recalled, testified as follows: 


DIRECT EXAMINATION 
Peet, SCOTT: 


Q. 1. You have produced papers entitled “Butte & 
Superior Mining Company”, one dated April 28th, and 
one dated April 29th and one dated April 30th. Are 
the operations recorded in these reports those which 
were carried on under your supervision? 

A. Yes. 

Q. 2. And to the best of your knowledge and be- 
lief they correctly represent the results of those opera- 
tions and conditions under which they were conducted? 

Ag Naes: 

MR. SCOTT: I offer the papers in evidence, the 
same being the records of the Butte & Superior Mining 
Company of mill operations on April 28th, 29th and 
30th, and we offer them as one exhibit. 


Papers admitted in evidence and marked 
DEFENDANTS Exist 235: 


CROSS EXAMINATION 
ipeaeiie, \VIILLIAMES. 


X-QO. 3. These are the official reports from the rec- 
ords of the company of the proceedings of those three 
days, is that correct? 

A. Yes. | 

X-Q. 4. On April 30th, the day that we were there, 
where did you put the oil im? 
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A. 1 think at the discharge of the tube mill; | am 
not certain. 

X-Q. 5. You don’t know? 

A. I am not positive, no. 

X-O. 6. On April 28th, the day before we were 
there, where did you put the oil in? 

eee ihe feed end of the tube mill. 

X-Q. 7. It was changed the morning we were there 
from the feed end of the tube mill to the discharge 
end of the tube mill? 

Ee «Yes. 

X-Q. 8. What are you doing now; feed end or dis- 
charge end? 

A. Well, in fact [ don’t know; [ think it is going 
to the feed end. 

X-Q. 9. You have been doing that for a consid- 
erable time, have you not, putting the oil in at the feed 
end of the mill? 

A. Yes, we have. 

X-Q. 10. What kind of tube mills are those which 
you have? 

A. They are the regular—well, they are four and 


we) 


half by twenty, Denver Engineering Works. 

X-Q. 11. Cylindrical? 

A. Cylindrical mills, yes. 

X-Q. 12. Are they pebble mills or ball mills? 

m™, the first 16 feet is pebble, and the balance is 
halls. 

@-©. 13. In the same tube? 

A. {n the same tube, yes. 
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X-Q. 14. The balls are of what material? 

A. Manganoid. 

X-Q. 15. Is that a manganese steel? 

A. No, it is called manganoid; it is a ball made by 
the Jeffrey Manufacturing Company. 

X-Q. 16. About what is its composition? 

A. I couldn’t say offhand. 

X-Q. 17. It is manganese and iron? 

A, of think ps 

X-Q. 18. The name manganoid is just a trade 
name, isn’t it? 


A. Just a trade name. 


(WITNESS Bx CUS) 


MR. SCOT): What closestourseace 

MR. WILLIAMS: There were some particulars 
that Mr. Dosenbach was to furnish. Hasn’t he got 
them? He was to give an assay of the sulphide ore. 

MR. SCOTT: We will ask the court if these as- 
says may not be put in without delaying the matter any 
further. He didn’t have them Saturday. 

MR. WILLIAMS: Have you got them, Mr. 
Dosenbach ? 

MR. DOSENBACH: JI have an assay of the cop- 
per sulphate. I haven’t an assay of the molybdenite. 
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BEN H. DOSENBACH., Recalled for further direct 


examination. 
BY MR. SCOTT: 


©. 1. You may state, Mr. Dosenbach, what the as- 
say of the molybdenite ore was that you used in your 
experiments here in court. 

A. I haven’t got the correct assay yet but it is 
approximately what I gave before; won’t vary within 
several tenths of a percent. 

QO. 2. Excuse me, J got the wrong one. Well, the 
sulphate? 

A. | have an analysis of the copper sulphate as 
far as | have it, it is about 1.58% copper; about .3 
silver; 3.68 sulphuric acid; 5.79 sodium chloride or 
salt. I haven’t a determination of the iron or the 
ferric or ferrous salts. This is under the ‘general de- 
termination that we make up there, and this is one 
analysis that I happen to have. 

MR. WILLIAMS: That is all. 

MR. SCOTT: As to the assays of the samples that 
were taken from these experiments I take it that you 
agree that they may go in evidence as soon as we have 
them? 

MR. WILLIAMS: Yes, but Mr. Thomas Janney 
has not yet been excused as a witness, and I under- 
stood from him yesterday that he had to go home 
because of illness and that he would leave with you 
certain information which I had asked him for. Have 
you that? 
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MR. SCOTT: I didn’t see him yesterday. 

MR. DOSENBACH: As I understand, you re- 
quested for the days the shifts, upon which certain 
experiments were run and he left that with me so that 
T can now give it to you. 

MR. WILLIAMS: Well, if you will read it in the 
record, that will be acceptable. 

MR. DOSENBACH: The experiment No. 14 was 
run on the day shift of April 6th, 1917; experiment 
No. 15 was run on the third shift or the graveyard 
shift, April 5, 1917; experiment No. 16 was run on 
the second shift of April 5th, 1917; experiment 28 
was run on the third shift of April 8th for the first 
4 hours; experiment No. 29 was run on the third shift 
of April 8th for the second four hours. 

MR. WILLIAMS: Experiment 30. Have you got 
that? 

MR. DOSENBACH: That is all he gave me. No, 
| didn’t get any for that, 14, 15, 16, 28 and 29 is the 
information that he gave me. 

MR. WILLIAMS: Now, Mr. Scott, there was an 
exhibition to our representative of operations of one 
of the Utah plants and we took specimens and the 
Utah representatives took specimens. I intended to 
ask Mr. Tom Janney for the particulars of that day’s 
run. Can you supply us with the actual reports or any 
particulars? 

MR. SCOTT: No, I don’t think I have the re- 
port. [ can probably get it by writing, if you will 
accept it in that form. 


Butte & Superior Mining Company. 4023 
Ben H. Dosenbach. 


MR. WILLIAMS: I will accept Mr. Janney’s 
statements. I will take Mr. Thomas Janney’s state- 
ments as the equivalent of evidence. 

MR. SHERIDAN: Mr. Frank Janney was there. 

MR. WILLIAMS: You are right about that— 
Mr. Frank Janney. 

MR. SHERIDAN: Well, we will wire down to Mr. 
frank Janney and get the data. 

(WITNESS EXCUSED). 


MR. WILLIAMS: Now, your honor, I would like 
to have a rather distinct understanding as to the tes- 
timony of Prof. Taggart in relation to certain tests, 
followed by some testimony of Frank C. Janney. The 
ruling of the court was that that testimony be stricken 
out. The testimony was, of course, written at length 
by the stenographers in the record. It is my under- 
standing that your honor ordered it to be bodily stricken 
fom the record. 

mat COURT: Wat is that? 

pa WILLIAMS: The experiments made by 
Prof. Taggart, which your honor struck out as hear- 
say, on May 2nd, and it appears in the record com- 
mencing—Well, [ have the details of it—It was an 
experiment as to which the witness was wholly un- 
able to testify and your honor struck it out as hear- 
say. Now it is in the stenographic minutes. I would 
like to know whether your honor wishes it excluded 
from the record. The defendant reserved a right to 
make some sort of a statement. Unless, then, the 
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testimony goes out, and the defendants make some 
sort of a statement, that 1s my understanding of the 
way the record is to be made up. Of course, as a 
matter of fact, I stopped cross examination when 
your honor ordered the testimony stricken out. 

MR. KREMER: My understanding, if your 
nonor pleases, was that your honor ordered it stricken 
sut and we simply excepted. Then it remains in 
the record. That is, it is represented in the record, 
but not in the record for consideration by counsel 
to such a degree that it calls upon him to cross ex- 
amine upon it. To all intents and purposes the 
testimony has been rejected. 


THE COURT: I can not see any difference gm 
principles whether it is excluded altogether from 
the record or left in. There might be, if there was 
an exception taken. Did you take an exception? 

MR. KREMER: ‘There was an exception taken. 
It merely becomes a part of the record. 

THE COURT: When it was ordered stricken, did 
the defendants take an exception? 

MR. KREMER: Yes, your honor. 

THE COURT: I think it ought to remain im 
the record so that if it ever goes to the Appellate 
Court, if this should have to go up, they would have 
the benefit of their exception. Otherwise, if we struck 
it out altogether, the Appellate Court could not say 
whether it was properly stricken or not. It should 
remain in in order that they will have the benefit 
of it. If it remains in the record it would not be 


P. 4025, L. 1, insert “ considered’ by this Court, and cer- 
tainly it would not be” 


= ————— - an ee 
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considered by the Appellate Court more than to con- 
sider the question. Of course, since you have not 
cross examined upon it, it would not determine the 
question, if it was of sufficient importance to take 
menor On it. That is the practice here. 

MR. GARRISON: Have you closed now, with 
this exception? 

MR. KREMER: We close. 

MR. GARRISON: Now, we move to strike out 
all testimony offered in behalf of the defendant to 
which we objected on the ground that it was irrelevant 
and immaterial and incompetent because it did not 
represent anything in the prior art and did not there- 
fore meet any issue that was raised in this case, 
and which was admitted by the court upon the promise 
of the counsel for the defendant that they would 
connect the testimony with the prior art and there- 
fore make is competent. The motion that I] am now 
making. is based upon their failure to make such 
connection and to show the relevancy and materiality 
and competency of such testimony by showing that 
it did represent the prior art, or any part thereof. 

THE COURT: Well, to all intents and purposes 
you are moving to strike out all their testimony? 

MR. GARRISON: Of that character. 

THE COURT: There is some of it, undoubtedly 
the court will not take into consideration as not repre- 
senting the prior art. [I do not think the court can 
grant a motion made im that way: | think we are 


hound to leave all of this testiinony in, and when 
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we come to make up our decision, as far as it 1s en- 
titled to weight the court will give it weight, and as 
far as it is not, the court will not consider it. Of 
course it will leave the case in such shape that you 
can for your safety meet any or all of it that you may 
see fit. The motion will be dented. 

MR. GARRISON: Exception. 

MR. WILLIAMS: On bebalt of the plaimtutivien 
rebuttal testimony will be opened by evidence of 
the acquiesence in the patent in suit and of the great 
utility of the invention, the extensive use that has 
been made of it, not with any effort to make a com- 
plete showing, but to make a sufficient showing as 
to these facts, and J] will first call Mr. Ballott to 
the stand. 


WHEREUPON THE FOLLOWING TESTIMONY 
WAS OFFERED IN (REE ae. 


TOERLN: BALLOT, recalled any enaenal testified as 
follows: 


DIRECT Dixie 
iy et. WILLEAMES: 


QO. 1. I wish you would give a list of the licensees 
in America of Minerals Separation Limited, and Min- 
erals Separation, North American corporation. 

MR. KREMER: To which we object for the reason 
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that it is incompetent, irrelevant and immaterial and 
does not tend to prove*the charge of infringement. 

THE COURT: The objection will be overruled. 

MR. KREMER:  Ixception. And your honor 
will permit me to add a further objection which | 
understand Mr. Williams will meet. In connection 
with these licensees J understand that you are going 
to produce the licenses? 

MR. WILLIAMS: Well, I believe all of the 
lieemses are here. ft may be that ohe or two of the 
later licenses, which will be in form exactly the same 
as the others, may not be here. 

MR. KREMER: Can you tell us the substance 
of them? 

MR. WILLIAMS: [| think we can supply the 
information that the defendant may want as to the 
details of these licenses and we have the originals 
here with will be proffered insofar as necessary, al- 
though we hope not to make too large a record in 
the matter. 

MR. KREMER: I will state, to save this time. 
we assunie that some time during the case that these 
licenses will represent a matter that should have the 
scrutiny and inspection of the defense, but both for 
the purpose of showing the so called acquiesence that 
they claim, and if perchance it should ever become 
necessary to look to the licenses to sce the course and 
condition of business, they will be available. 

MR. WILLIAMS: We will be very much pleased 
to show how reasonable we are with our licensees. 
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We Read the cian, 

A. “Inspiration Consolidated Copper Company; M. 
W. Atwater, Consolidated Arizona Smelting Company. 
Wm. B. McDonald and Louis S. Noble, Atlas Mining 
& Milling Co., The Elm Orlu Mining Co., Old Dom- 
inion Mining and Smelting Co., Weedon Mining Com- 
pany, Mountain Copper Company, Limited, Engels 
Copper Mining Company, St. Joseph Lead Company, 
Anaconda Copper Mining Company, Cananea Con- 
solidated Copper Company, Arizona Copper Company, 
Limited, Arizona Copper Company, of Arizona, Doe 
Run Lead Company, Desloge Consolidated Lead Com- 
pany, Utah Leasing Company, Napoleon Mining Com- 
pany, Chichagoff Mining Company, Colusa Parrot 
Mining & Smelting Company, Dutch Sweeney Mining 
Company, Portland Gold Mining Company, Stoddard 
Milling Company, Butte Centra} Mining & Milling 
Company, Goidfield Consolidated Mines Company, Re- 
ward Gold Mining Company, Ely Associated Brock- 
man & Company, Ceylon Company, Ducktown Sul- 
phur, Copper & Iron Company, Phelps Dodge & Com- 
pany, Pigrey Mines, Vindicator Consolidated Gold 
Mining Company, Broadwater Mills Company, Brit- 
annia Mining & Smelting Company, Mond Nickel 
Company, Limited. Cuba Copper Company, Silverton 
Mines, Flint Mines, Limited, Mineral Recovery Coim- 
xany, Standard Silver Lead Mining Co., Cusi Mining 
Company. Highland Valley Mining & Development 
Co.: and in Seuth America, Braden Mines in Chilt. 
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fren. VWILLIBSMS: | regret to find that my very 
valuable assistant has not brought the original licenses 
into court at the present moment but they will be pro- 
duced later. 

MR. KREMIER: That is all right. 

MR. WILLIAMS: I now produce an affidavit by 
entry Falck, the general office manager for Beer, 
Sondheimer & Company, Inc., the American agents 
foe Minerals Separation Limited, plaintiff. It has 
heen stipulated between counsel that this affidavit 
Sliail be received in evidence with the same force and 
Mirect as though Mr. Falck were brought here from 
New York and testified as to the facts stated in the 
@endavit: and a table of returns and payments of 
royalties by United States licensees of Minerals Sep- 
aration Linuted, which is annexed to the affidavit. 

MR. KREMER: This stipulation, Mr. Williams, 
is, of course, subject to the objection that it is in- 
competent irrelevant and immaterial for any purpose 
fmmete case. We do not object to the fact that Mr. 
Falck is not present. 

ieee COUR: lt is not imconipetent, that is, as 
to form. 

Pe. KREMER: Notas to form. Our stipulation 
goes to the matter of form. Incompetent as to the 
matter of substance. it makes the trip of a man from 
New York unnecessary. 

THE COURT: The objection will be overruled. 

MR. KREMER: Exception. 
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MR. WILLIAMS: The affidavit and annexed 
table are offered in evidence. 

MR. KREMER: The defendant objects for the 
reason that as to substance the affidavit and the 
exhibits there attached is incompetent, irrelevant and 
immaterial for any purpose in the case. 

THE COURT: As far as the receipts are concerned 
I doubt if it would be of very much materiality, but it 
will be allowed to be introduced over the objection. 
The objection wiil be overruled. 

MR. KREMER: Exceptiot. 


Vhereupon affidavit was admitted in evidence 
MARKED PLAINTIFE’S @XENBI I 206. 


QO. 3. AMR. WELLIAMS: 1 show you the Wable 
of returns and payments of royalty annexed to Mr. 
Falck’s affidavit and call your attention to the fact 
that in the column, ‘Tonnage Material Treated” there 
are several items marked “Not reported.” Wiull you 
explain why these items are not reported, or were 
Met eueported © 

A. The tonnage of ore treated, because this was 
to be paid in percentages on metals recovered. 

Q. 4. And on the other hand, in the column headed, 
“Tonnage of concentrates Recovered” there are several 
items marked “Not reported.’ Why are those items 
not reported? 

A. Why, they paid on the tonnage of straight ore 
treated. We were not concerned with the concentrates. 
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@ 5. That i to say, as 1 understand it, if the 
license provided that royalty should be paid upon the 
ore treated, then the return shows the tonnage of ore 
treated? 

A. Yes, sir. 

© 6. Amd ii the license provides that the pav- 
ments shall be made upon concentrates recovered, then 
the returns show the concentrates recovered? 

mB. ieee ts correct. 

ie 7 So that the table does not give ‘entific 
Mie total of ore treated by the licensees or the total 
of concentrates recovered by the licensees? 

ee Phat is ‘correct. 

i. Ss. Me only total given in die table is under 
the heading of amount, which of course is the royal-_ 
ties, and there the amount is $1,155,258.24. That is 
Hie total royalties received is it not? 

im. What is correct. 

QO. 9. From the licensees in the United States of 
America? 

i in the United Staves of America. 

eid) And as to tle other iteensees in America, 
whose names you have given, those in Canada, Cuba 
and South America, there is no reference whatsoever 
to their payments in this table? 

awe llaat is cortect. 


~ 
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X-Q. 11. Mr. Ballot, are these sums paid to Min- 
crals Separation as shown in the list you exhibited, paid 
exclusively for the right to operate under the patent 
here involved in this suit, No. 835120, or are there 
other patents? 

A. There are other patents. All the heenseesuanc 
entitled to use all or any patent. 

X-Q. 12.: And some twenty or more other patents, 
are there mote 

A. Moke than: Gyem. 

AX-Q. 13. Among those patents is there included 
what is generally referred to as the Potter patent, and 
a Delprat patent? 

A. In some of them.act all> 

X-Q. 14. «Are these processes described in the 
Potter patent and the Delprat patent being used? 

A, {dont know i thaven t heardvomee 

A-Q. 15. Have they ever pecne ices 

B&. By Americans ieensecs = 

PHO tO. Veo 

ee Not that | keer 

h-U.17. By anyone: 

A. Not that J know of. 

hak. WILLIAMS: I object to the inaminy Siti 
intended to cover the whole breadth of the earth. as 


1 understand it. as indefinite. 
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ie COUR®: He has answered it 

reo is. MR SCOLFT: You mean to state dis- 
tinctly that you do not know that anyone anywhere 
ever made use of the Potter process and the Delprat 
process? 

MR. WILLIAMS: TI object to any inquiry of this 
character as wholly irrelevant and immaterial and 
not within the scope of the direct examination of the 
witness; whoily immaterial and irrelevant. 

MR. SCOTT: The alleged evidence of acquies- 
ence has included reference to companies outside of 
mre United States, Canada and Chili, and it is my 
purpose to develop to what extent these licensees have 
any connection with the patent here in suit and to 
what extent they may be paying for others of the priv- 
ileges granted for these licenses herein, and it seems to 
be entirely proper, when we have figures brought here 
representing payments of money calculated, or at least 
deemed by the plaintiff to show the alleged importance 
of its patents— 

THE COURT: Well, do we understand that ap- 
plies also on the Delprat and Potter? 

MR. SCOTT: J think Mr. Ballot said they were 
included in these lessee agreements. 

iar WITNESS: Some of them. 

MR. SCOTT: And I think it is my purpose to 
show that these have been used exclusively, have 
never been supplemented in some localities, and there 
is no reason to infer that these figures which have been 
presented before the court are due entirely, or are due 
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"in a large degree to the particular patent that is now 
Detore the court. 

MR. WILLIAMS: These facts are limited to the 
United States. : 

THE COURT: The facts are such that these a 
other testimony, covering other countries. I think 
it 1s proper cross examination. He may answer. Ob- 
jection overruled. 

Exception by plaintiff. 

THE COURT: It ¥yall be noted: 

X-Q. 19. (Question read as follows) “OQ. You mean 
to state distinctly that you do not know that anyone, 
anywhere ever made use of the Potter process and 
the Delprat process?” 

THE COURT: I think I will limit it to their li- 
censees. You asked him “anyone”. You may change 
the question. So far as the question is objected to in 
that form ,the court will sustain the objection. It 
should be limited to the licensees. 

X-Q. 20. MR. SCOTT: Do you mean to state dis- 
tinctly that none of the licensees of Minerals Separa- 
tion, Limited, have ever made use of the Potter pro- 
cess or the Delprat process? 

A. I never heard of that. I don’t kwow-. 

X-Q. 21. Has Minerals Separation, Limited, li- 
censees, either directly or indirectly through subordi- 
nate companies, in countries other than the United 
States ? 

A. Through subsidiary companies. 

X-Q. 22. And in what countries does Minerals 
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Separation Limited grant licenses through subsidiary 
corporations ? | 

A. Minerals Separation has only granted licenses 
in America, including United States, Canada, Mexico 
and Cuba. 

X-Q. 23. Minerals Separation, Limited, has no con- 
nections in Australia? 

A. Indirectly as shareholders in a company owning 
the processes there. 

X-Q. 24. Andeither directly or indirectly has Min- 
erals Separation, Limited, any licensees in Australia? 

A. Directly, yes; indirectly, no. Directly, yes, li- 
censes were issued while Australia belonged to Min- 
erals Separation. These licenses have simply re- 
mained in the same name and passed, after transfer, 
over to the purchasing company when they acquired 
the Australian rights. And no, since then we have no 
direct connection. 

X-Q. 25. And who were these licensees; who are 
licensees direct from Minerals Separation Limited? 

A. In Australia? 

X-Q. 26. In Australia. 

A. Before the— 

X-Q. 27. Before the arrangement you just spoke of. 

A. The. Sulphide Corporation, the Zinc Corpora- 
tion,—some minor companies I don’t recall. 

X-Q. 28. Did either the Sulphide Corporation or the 
Zinc Corporation ever use the Potter process or the 
Delprat process? 

A. Not that | know of. 
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X-Q. 29. Now, what is the arrangement at pres- 
ent for the granting of licenses in Australia? 

A. The Australian company grants them directly. 

X-Q. 30. And do any of the licensees of the Aus- 
tralian company use the Potter process or the Del- 
prat? 

A. Not that I know of. 

X-Q. 31. What is the extent of your information 
about what these licensees are doing? 

A. I have no direct information. 

X-Q. 32. You are in a state of complete ignorance 
as to what these licensees are doing after they get 
their licenses? 

A. We don’t bother our licensees. 

X-Q. 33. Do you know what these licensees in the 
United States are doing; what processes they are prac- 
tising, whether it is one or the other of these 20 or 30 
processes that you grant the licenses under? 

A. I have a general idea; I can’t say that I have 
definite information. 

X-Q. 34. Might be the Kirby process for all you 
know, or the Froment process or the Glogner process 
or any of these prior art processes for all you know; 
is that the idea? 

MR. WILLIAMS: Why, if your honor please, 
there has not been a word of proof that these things 
that are described in these patents were processes of 
the prior art, and they are put to this witness as 
though they had some tangible existence, other than 
on sheets of paper. I object to the form of the ques- 
tion. 
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(Question read as follows: “OQ. Might be the Kirby 
process for all you know, or the Froment process or 
the Glogner process or any of these prior art pro- 
cesses for all you know; is that the idea?’’) 

THE COURT: What is your objection? 

MR. WILLIAMS: My objection is that the thing 
that the defendant calls “processes” are things that 
exist only on pieces of paper. They have no definite 
standing in the art of concentrating ores; and to pre- 
sent them to the witness as processes of the art is to 
misrepresent the evidence that the defendant has 
brought to this court. 

MR. SCOTT: Some of these patents | have men- 
tioned are the ones you grant licenses under. You in- 
clude them in your definition of prior art. 

MR. WILLIAMS: Some of them are mere paper 
patents. 

Ee eOURT: “Lhe diiticulty 1s that | think 
the witness has answered that their licensees, or these 
licensees are entitled to use all such patents, some 20 
or more. Now, he is trying to weed out and find 
how many of these are operating under the patent in 
suit, which of course is all that is material here, and 
how many of these licensees may he operating under 
some other patent. 

MR. WILLIAMS: Yes, but the statement he has 
put in his question, the patents he has referred to are 
not patents that are in the list. 

THE COURT: ‘There is the difficulty. The court 
does not know. 
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MR. WILLIAMS: We haven't the schedule here. 

THE COURT: The court does not know. legis 
for you to show. Unless these are patents that are 
a part of the licenses, it is immaterial. 

MR. SCOTT: He has mot produced it and@ivean 
not tell which are, but I will withdraw the question to 
avoid the difficulty. 

X-Q. 35. Now, Mr. Ballot, you claim to have no 
knowledge of what processes your licensees or your 
licensees through subsidiaries are practicing in Aus- 
tralia. Have you any definite knowledge of what they 
are practicing in this country? 

A. I have no personal knowledge of what they 
use. 

X-Q. 36. When did Phelps, Dodge & Company 
become a licensee of Minerals Separation; about what 
was the date when they became licensees? 

A. That is a matter of memory: I think it was 
Mt3. 

MR. WILLIAMS: May I help the witness. 

MR. SCOTT: You can give the date. 

MR. WILLIAMS: The date of that license as 
given by a list prepared is June 11th, 1914. 

THE WITNESS: 1914, I believe that is correct. 

X-O. 37. I think, Mr. Ballot, that the name Phelps, 
Dodge & Company does not appear in the list of roy- 
alty payments which you produced; is that correct? 

Pee lebelieve that is correct 

X-Q. 38. And can you explain why that is? 

A. Because they have not paid. 


Butte & Superior Mining Company. 4039 
John Pallot. 


X-Q. 39. Have they milled any ore under any one 
of these twenty or thirty patents that they had the 
license under? 

A. [ don’t know from personal knowledge; they 
have not made a return. 

X-Q. 40. How do you proceed to find out whether 
these licensees owe you any money or not, 1f you don’t 
know whether they are practicing one of your twenty 
or thirty processes, or not? 

A. The licensees are asked every quarter to make 
returns. | 

X-Q. 41. Did you ask—do you ask Phelps, Dodge 
& Company, for a return? 

A. Possibly; I cannot tell you from personal knowl- 
edge. It 1s an office routine; I cannot tell you. 

X-Q. 42. Do you know any reason why they have 
not made any payments to you? 

A. No. 

X-Q. 43. Have you ever tried to find out why 
that is? 

A. I expect the office has found out. 

X-Q. 44. Well, does their license provide that they 
—how does it provide that they shall pay you any 
money? 

A. Well, if they are honest people they ought to 
send in returns quarterly when they treat. 

X-Q. 45. Were you ever in Australia? 

ie No, sir. 

X-Q. 46. Are there any others of these licensees 
upon: that list who have never paid you any license 
fees? 
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A. 1 find the Old Dominion Mining & Smelting 
Company, yes. 

X-Q. 47. Have you named all those that have made 
no payments? 

A. I recognize the Old Dominion Mining & Smelt- 
ing Company. 

X-Q. 48. Any others? 

A. There are some, but I cannot answer in per- 
son. . 

X-Q. 49. Is it not true that none of these people 
have made any payments, except those whose names 
appear on the statement accompanying Mr. Falk’s af- 
fidavit ? | 

A. The licensees in the United States—possibly. 

x-@ 50. Well, in the United States has any company 
or individual paid license fees other than those upon 
the list accompanying Mr. Falck’s affidavit? 

A. I don't think so. 

X-Q. 51. How many licenses did Minerals Sep- 
aration, Limited, have in the United States, in Oc- 
tober, 1911? 

A. Tf couldn’t tell you that from memory. 

X-Q. 52. You know they didn’t have any, don’t 
you? ; 

A. October, 1911? 

hF®. 53. October? ime 

A. Possibly not; possibly not. 

X-Q. 54. What is your position in Minerals Sep- 
aration, Limited? 

A. Chairman and managing director. 
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X-Q. 55. Don't you, as chairman and managing di- 
rector, know whether or not Minerals Separation, 
Limited, had a licensee in the United States in Oc- 
tober, 1911? 

Ee. 1 do. 

A). 56. Bind’tney did not have any, did they? 

A. Possibly not. { could verify it, but from memn- 
ory | cannot. 

X-Q. 57. Well, 1 wish you would verify it. Isi‘t 
it a fact that the first license that was ever granted 
by Minerals Separation Company to anyone in the 
United States was that to the Inspiration Copper 
Company on April 10th, 1913: 

A. It is one of the earliest, if not the earliest. 

X-Q. 58. Can you state positively whether it is the 
earliest or not by referring to this paper from which 
vou refreshed your memory? 

A. If this list represents the full list of licensees, 
it is the first; it 1s the first on the list. 

X-Q. 59. Do these reports which you get from 
these licensees show anything about what kind of a 
process they are operating, whether it is one or the 
other of these many patents? 

i. No. 

X-Q. 60. \Who has all this information about what 
these licensees are doing? 

A. I expect they have their own reports—their 
own records. We don’t keep them. 

X-Q. 61. No one in your company has any knowl- 
Sage of how they are operating? 
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A. Our engineering staff—our technical staff 
visit them and check them up. 

X-Q. 62. And your license agreements provide that 
you shall have access and full information about these 
licenses, what they are doing? 

A. Yes, I think so. : 

X-Q. 63. And still you have never acquired any of 
that information whatever? 

A. I personally, or the company? 


(WITNESS EXC USED: 


TRA L. GRE[NINGER, called as a witness in behalf 
of the plaintiff, being first duly sworn, testified 
as follows: 


DIRECT EXAMINATION, 
BY MERWE: 


QO. 1. State your full name and occupation? 

A. My name is Ira L. Grefninger; my occupation 
is that of mining engineer and metallurgist. 

Q. 2. Where are you at present employed? 

A. Iam employed by the Inspiration Consolidated 
Copper Company at Miami, Arizona. 

Q. 3. And what is vour position with that com- 
pany? 

A. Acting mine superintendent at present. 

Q. 4. And how many men have you under you im 
your position as mine superintendent? 

A. Something over a_ thousand. 
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©. 5. And about how much ore is mined per day 
im that mie? | 

A. From nineteen to twenty-one thousand tons. 

QO. 6. Prior to your employment as superintendent 
of mines, what was your employment? 

A. I was employed by Minerals Separation, Amer- 
icameoyndicate, (Lt .\ 19134 to give the full title. 

Q. 7. What work did you do for them? 

A. I was engaged in demonstrating the flotation 
process and installing plants in various parts of Can- 
ada and the United States. 

Q. 8 When did you commence to work on flota- 
tion? 

Peeeaeinesmentino: july, loll 

Q. 9. And what did you do in reference to the 
installation in Canada for the Brittania Mining & 
Smelting Company ? 

A. “I installed a small test unit at the mill of the 
Brittania Mining & Consolidated Company, now the 
Howe Sound Company. 

Q. 10. When? 

Peete iment of june, 1912. as) remember. 

Q. 11. And what kind of ore did you treat in that 
plant: 

A. ‘Their ore is a copper bearing ore, the mineral 
heing in the form of chalcopyrite. 

Q. 12. And of what richness in copper? 

A. At that time about four and a half to five 


per cent. 
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Q. 13. And in this plant that you installed—in 
the first place what sort of plant was it? 

A. It was a standard Minerals Separation plant 
‘of fifty tons capacity? 

Q. 14. And what frothing agents did you use m 
the operations with that ore? 

A. Well, I experimented with quite a number of 
different frothing agents, but I finally came to the. 
use of a wood tar oil known as Stockholm tar, mixed 
with certain mineral oils. 

QO. 15. Did you use acids? 

A. W did ia6t. 

Oats Ce iieate 

A. No, I didn’t use any heat. 

Q. 17. And in what proportion did you use this 
mixture of Stockholm tar and mineral oil? 

A. The average was about two pounds per ton 
of ore treated. 

©. 18. And what recoveries were made? 

A. The recoveries after the experimental stage 
had passed, were very good, being from 88 up to 95 
per cent, and as high 97 per cent at times. 

Q. 19. And as to the grade of concentrate that you 
obtained ? , 

A. The grade was about 20 per cent on an aver- 
age in copper. 

Q. 20. How long did you stay at this plant in 
connection with this first installation? 

A. — remained at the plant until the month of 


November of the same year, 1912. 
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O21. Did you visitthe plant Again at a later time? 

AL. Yes, | visited’ the plant onmee in 1913. in tlic 
month of July. 

Q. 22. And what did you find installed at the 
plant in the way of flotation when vou again visitéd 
ie? 

A. They at. that time had tn operation a 600 ton 
standard Munerals Separation plant. 

©. 23. ‘And what frothing agents) were being used 
with that plant at that time? 

A. They were using the same nuixture that | had 
left with them at the time [ left the plant. 

QO. 24. And as to the grade and recoveries, what 
was the condition? | 

A. The recoveries in the larger plant were some- 
what better than in the smaller plant at this time 
Mat } was there and had access to the assays. 

Q. 25. And was there or was there not any re- 
organization of other parts of the mill that had taken 
place ? 

mA. There was. 

QO. 26. What was it? 

A. Originally the mill consisted of coarse jigs, 
line jigs, tables, and vanners, preceded by hand-sort- 
ing. After the installation of the large flotation ma- 
chine they discontinued the hand sorting and the coarse 
jigs, the tables and the vanners, using their fine jigs. 
The jig tailings were reeround and treated by flota- 
lion. 
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©. 27. Did you have anything to do with the in- 
stallation of flotation at the Inspiration Consolidated 
Copper Company, where you are now employed? 

Pe I die: 

©. 28. When did that commence, and what did 
you first do there? 

A. JI installed a 50 ton standard Minerals Sep- 
aration unit for the Inspiration Company in January, 
1913, im the jore part on the mencn 

Q. 29. And how long did you continue there with 
that installation? 

A. With that particular plant I continued until 
Jane on thaw year: 

©. 30. So it was run for six months? 

A. About six months, yes. 

QO. 31. That was regarded as what sort of an 
operation? 

A. Experimental purely. 

©. 32. For the purpose of demonstrating the use- 
fulness of the process on that ore? 

Ey eS. 

Q. 33. Were the operations of a satisfactory na- 
ture F 

Pemeeohey welie : 

©. 34. What grade of concentrate and what re- 
covery were obtained in those operations when they 
got down to what was regarded as the better condi- 
tions? 

A. We usually based our figures on the extrac- 
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tions of the sulphide content of the ore, due to the 
fact that in the ore, at the Inspiration—part of the 
mineral in it is oxidized in form and is not readily 
recovered either by flotation or gravity methods, and 
as to this amount of oxidized ore, the proportion 
changes in different parts of the mine, our figures 
are based largely on the recovery of sulphide material, 
and in the recovery of that material our figures ran 
from around 88 to well above 90 per cent. Our 
grade of concentrate varied from 25 to 54 per cent 
in copper. 

©. 35. What frothing agent was used; what finally 
was decided upon as the best thing to use? 

A. After experimenting with several oils we con- 
cluded that cresylic acid was the best, and therefore 
we used that agent largely, almost exclusively, in 
the plant. 

Q. 36. Jn what form did you use it, a crude or a 
Dime prodtict 

A. Crude cresylic acid. 

Q. 37. You might state whether or not this crude 
product contained some other material than cresylic 
acid? 

Pee well, [enever analyzed it, or mever had it 
analyzed, but from its appearance |] should say it did, 
because it has not the appearance of pure creesett, 
being dark in color. 

Q. 38. Cresylic acid is the commercial name for 
cresol? 
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A. That is what I understand. 

QO. 39. Did you use anything else as a frothing 
agent or as a reagent in that operation, than cresylic 
acid ? 

A. We experimented with various oils, but did 
not find any of them as satisfactory as cresylic acid 
at that time. 

QO. 40. Did vou decide upon the relationship be- 
tween the water concentration and flotation as the 
result of that work? 

A. Well, we simply submitted our results to the 
management of the Inspiration at that time, and they 
decided. 

QO. 41. Well, what did you decide? 

A. We tested the relationship of water concen- 
tration to flotation. 

Q. 42. And what was finally decided upon as 
the next operation by the management? 

A. They decided to install a larger experimental 
unit, thinking this one was somewhat too small upon 
which to base their large scale plans. 

©. 43. And did you attend to that installation? 

feel did. 

Q. 44. And when was that done? 

A. That was in the following year, January of 
Iola 

Q. 45. And how large a plant was that? 

A. That was a standard 600 ton Minerals Separa- 
tion unit. 
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QM. 46. And how long was that standard 600 ton 
unit operated? 

A. That unit, or one that was installed afterwards, 
was operated up to the time that I resigned from the 
employ of Mingrals, Separation, Famtted, American 
Porites Recast 1915, 

Q. 47. That whole operation, was it within the fin- 
ished mill or outside of the mill that was being built? 

A. It was outside of what is now the mill, in a 
temporary building. 

QM. 48. And what is the present flotation installa- 
tion of the Inspiration Consolidated Copper Company ? 

A. The kind of machines you refer to? 

QO. 40. Well, in the first place their number? 

A. They are using three separate sorts of ma- 
chines. 

Q. 50. The number of machines and their style? 

fomeemere are at the present time im operation 19 
sections in the mill, four of which are equipped with 
Callow cells, and one section is equipped with what we 
refer to as the Hebbard type of Minerals Separation 
machine. The other sections are equipped with what 
is known as the Inspiration type of machine. 

Q. 51. That latter being a type developed by the 
Inspiration Company ? 

A. Developed by the Inspiration Company at that 
point, in their mill. 

Q. 52. How near is the flotation plant to comple- 
tion; you say there are 19 sections running? 

A. Well, as originally planned, the mill consisted 
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of 18 sections, and that has been in operation now for 
over a year, but later they decided to imeréase ime 
capacity of the mill by two sections, one of which has 
been put in commission, but the twentieth is not yet 
in commission—or was not at the time I left Arizona. 

QO. 53. What is the capacity, or what is the amount 
of material that is being treated by these 19 sections 
that are now at work? 

A. The average is above 18,000 tons per day. The 
highest figure that I recall now is 19,600 or there- 
abouts, for one day in April, before I left the plant. 

QO. 54. The feed, whatever it may be—19,600 tons? 

A. Well, I wish to correct that. It should be 18,- 
600 instead of 19,600. 

Q. 55. This feed of 18,600 tons or 18,000 tons, is 
divided in what manner between these 19 flotation sec- 
tions? —— 

A. Each flotation section gets it as fed direct from 
a storage bin, from which it passes to the grinding 
inills which are independent for each section, each be- 
ing a unit in itself. One has no connection with an- 
other. 

QO. 56. That is, each section receives one nineteenth 
of the feed approximately? Is that right? 

A. Theoretically yes, that is the way it is intended. 

Q. 57. And the feed that is divided into 19 different 
parts, we will follow in one of the sections. What does 
the feed enter after it has been divided? 

WHEREUPON an adjournment was taken 
fouls 2-00 p.m, May Fide MN, 
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A. In each section it enters one of two ball mills; 
the feed is again divided, the ball mills working in 
parallel—ball mills of the Marcy type. Lach ball mill 
is operated in closed circuit, with a Dorr classifier. 
The oversize is returned to the ball mill, and the un- 
der size goes direct to flotation. The oil in the mean- 
time has been added at the intake of the ball mills. 
Taking a section equipped with Callow flotation ma- 
_chines, for instance, the pulp is conducted to the 
rougher cells, which may be eight, twelve or sixteen in 
number; there is a different number in the various 
sections. These produce a rougher concentrate. The 
tailings from these cells are classified in a Drag or 
Esperanza classifier, the slimes being returned for 
further treatment in another set of Callow cells, and 
the sands going to the hydraulic classifiers, and thence 
to tables. ‘he product of the primary roughers, as 
well as the product of the roughers treating the re- 
turn slime, are retreated in a set of recleaning cells, 
four in number for each section. 

Q. 58. Now, at the head of the flotation section 
you say there are two ball mills? 

A. Two ball mills. 

Q. 59. And the oil is added at the head of the ball 
inills ? 

A. It is. 

Q. 60. What happens as the pulp flows through 
these ball mills with the oil in the pulp? 
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A. The oil is thoroughly mixed, and the whole re- 
ceives quite a violent agitation. | 

Q. 61. Is there any name for that method of grind- 
ing the piilp in the pregence o1 the oil: 

A. It is usually referred to as modifying during 
grinding, or as preagitation. 

©. 62. And that is true of all the sections, is it, 
that there is modifying during the grinding? 

A. In all the sections, yes. 

Q. 63. Now, in the sections containing the In- 
spiration flotation machine the pulp passes directly 
from the grinding mills to the machine? 

A. It does, to the rougher machines. 

QO. 64. Give a general description of that Inspira- 
tion rougher machine? 

A. The Inspiration machine may be characterized 
as a largey launder; it is about 48 feet long by I think 
about eight feet six inches in width, divided into two 
units in the center, that is, each section of 24 feet 
comprises a separate unit, although operated in series. 
It is about four feet in depth, and is provided with a 
porous bottom under which air under pressure is 1n- 
troduced. 

Q. 65. That porous bottom is made of what ma- 
terial? 
mee Of canvas. 

Q. 66. Several layers? 

A. Yes, a thick layer of canvas. 

Q. 67. And compressed air is supplied underneath, 
and what does the compressed air do? 
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A. It acts the same as in the Callow machine; it 
agitates and aerates the mixture. The pulp flows 
into the ball mills from a launder provided for the 
purpose. The concentrate from the rougher machine 
is passed to a cleaner of the same type, but some- 
what smaller than the roughers. ‘he tails from the 
rougher machine are classified in a Drag or Esperanza 
classifier, +he—elwaes,—the slimes being sent to waste, 
and the sands given further treatment by tables. 

QM. 68. Now, that section containing the Minerals 
Separation-Hebbhard type machine, does the pulp flow 
directly from the grinding mill to the flotation ma- 
chine? . 

e It does. 

Q. 69. In the flotation machine are there revolving 
agitators ? 

A. Yes. These particular machines were equipped 
with ten revolving agitators. 

Q. 70. Give a general description of the machine. 

A. It is made up of a very long, rectangular box 
provided with ten agitators, each agitator occupying 
one-tenth of the length of the box, and above these 
agitators are arranged a series of iron or steel baffles 
extending about a foot above the agitators. There 
are eight projections or baffles around each agitator, 
eight separate baffles. 

Q. 71. And the function of these baffles in these 
machines ? 

A. Is to produce a more quiet condition of the wa- 
ter above the baffles than would be possible if the 
baffles were not there. 
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Q.72. Is air supplied, and if so, how supplied ? 

A. Air 1s supplied underneath each impeller or 
agitator, under pressure from the same system that 
supplies the Callow machine and the Inspirator ma- 
chine. 

Q. 73. Does this flow through a porous medium? 

A. It does not. 

QO. 74. Just flows through a pipe? 

A. Forced in through a pipe and is broken up in 
fine bits by the action of the agitator. 

Q. 75. That is to say, the agitator performs the 
function of producing the small air bubbles? 

Te VCS, 

Q. 76. And you have described one machine. Is 
this a rougher machine? 

A. That is the rougher machine. There are two 
cleaners provided, both of the same type, excepting 
they are provided with six agitators instead of ten. 

Q. 77. Are they in series or in parallel? 

A. They run in parallel when they are both oper- 
ating. ) 

Q. 78. So that the overflow is divided between the 
two cleaners? 

Bue Ves. 

Q. 79. And these cleaners produce what kind of a 
concentrate ? 

A. They produce the finished concentrate. The 
tails from the cleaners are passed to the roughers and 
the tails from the roughers go to the usual classifier 
arrangement, the slimes being discarded, and the sands 
treated on the tables. 
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Q. 80. And what becomes of the sands from all of 
these sections of this flotation section? 

A. They are all passed over tables. 

Q. 81. Passed over shaking tables? 

A. Passed over shaking tables made by the Deister 
Machine Company. 

©. 82. So that in this plant we have all of the shak- 
ing table treatment below the flotation? 

A. All following flotation. 

Q. 83. Was that the result of the tests that you 
made as to which was the better way of treating it? 

A. That was the final decision arrived at on the 
basis of the tests made. 

Q. 84. Now, what kind of an ore is the Inspiration 
ore? 

A. It is a copper bearing ore, the copper being 
principally in the form of a chalcocite. 

Q. 85. And about what proportion of copper is 
present in the ore? 

A. During 1916 the average was about 1.54% 
copper. 

Q. 86. Now, your knowledge of the operations in 
the flotation plant was carried up to about what time? 

=. hie latter part of 1915. 

Q. 87. What frothing agent was being used in the 
plant at that time? 

A. We were using crude coal tar and cresol oil at 
that time. 

Q. 88. In what proportions? 

A. A pound and a half per ton, or less. 
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QO. 89. May I ask you if you mean a pound and a 
half or less per ton of ore? 

A. That is what I mean; yes: per tem o1mor 
treated. 

Q. 90. In your experience at the Inspiration flo- 
tation plant was there any occasion, when the amount 
or proportion of oil was increased beyond the normal 
proportion? If so please relate the circumstance or 
circumstances. 

A. Yes, there were several occasions of that kind. 

Q. 91. Well, you may take them up as they occur to 
your mind. 

A. The first instance occurred in the early part 
of the experimental work in 1914, possibly in April. 
There was a condition which myself and my operators 
had observed for several days when the froth ap- 
peared to be overoiled and the tables following flota- 
tion would suddenly become covered with incipient 
granules, showing that the flotation plant was not 
performing its function; and the levels of the differ- 
ent compartments of the flotation machine were hard 
to maintain. I had formed the opinion that this was 
caused by leakage from a machine, a grinding ma- 
chine we were using at that time which was known as 
the Symonds Disc machine, which had a large oil reser- 
voir in its base. In order to test out my theory I took 
some of the oil that was used in this disc machine as a 
‘Jubricant and added it to the flotation machine. 

Q. 92. In what proportion? 

A. At a proportion which I calculated at about 5 
pounds per ton. 
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Q. 93. ‘the normal food was how much? 

A. One and a half to 1.6 per ton. 

©. 94. So the total then was increased to about six 
and a half? | 

A. Something over six pounds. This brought 
about the same condition we had observed previously, 
wihch confirmed my opinion as to what was the cause 
of our trouble. 

Q. 95. Was there another occasion of that kind that 
you recall? 

A. Yes, there was another occasion the following 
year when I added pine oil to the pulp in addition to 
the regular oil that was being used at that time. 

QO. 96. Did you do that intentionally? 

A. I did it intentionally, that is, for a purpose of 
my own, not knowing the effect it would have on the 
flotation plant. | 

QO. 97. What was the purpose? 

A. he purpose was to dissolve some accumulated 
far in a feed pipe which carried the tar into the vari- 
ous grinding mulls. 

©. 98. And what was the result? 

A. The result was that concentration practically 
ceased in the flotation plant and there was a great vol- 
ume of froth produced, but it was very low in grade: 
in fact, it wasn't much higher grade than the original 
ore, from inspection. 

Q. 99. And how much of this pine oil did you add 
at that time? 


A. Well, as near as [ can recollect it amounted to 
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about two pounds per ton, during the time it was 
going in. 

©. 100. And what was the normal feed of oil 
then? 

A. About the same that it was previously as I have 
testified to, about 1.5 to 1.6 pounds per ton. 

Q. 101. Making the total feed about what? 

A. About 3% lbs. per ton. 

Q. 102. Now, did you do anything in connection 
with a flotation plant at the Atlas Mining & Milling 
Co., and if so when? 

A. A flotation plant of 150 tons daily capacity was 
installed at the Atlas mine near Ouray. Colorado, in 
ers wait ie MEALS, 

Q. 103. What kind of ore was there treated? 

A. It was a lead-silver bearing ore. 

Q. 104. And about what contents? 

A. About 2% of lead and from 10 to 14 ounces 
of silver as I remember it. 

QO. 105. What frothing agents were used in that 
plant? 

A. After the experimental stage, crude carbolic 
acid was the principal frothing agent used. 

Q. 106. in what proportion? 

A. A pound to a pound and a half per ton. 

Q. 107. Between a pound and a pound and a half 
of carbolic acid? 

ee lo the ton of one treared: 

M. 108. And what recoveries were obtained? 

A. The recoveries were about 90% of the lead and 
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80 to 85% of the silver at the time I was last at the 
plant. 

Q. 109. And what was the grade of the concen- 
trate obtained? 

A. About 20 per cent lead and up as high as a hun- 
dred ounces of silver per ton of concentrate. 

Q. 110. Now, in all of these operations that you 
have described, in what manner was the concentrate 
recovered? 

fi im the form of a froth. 


CROSS EXAMINATION. 
fe MR. SCOTT: 


X-Q. 111. You have charge of the flotation opera- 
tions now at the Inspiration mill, have you? 

A. No, not at the present time. 

X-Q. 112. What was your first experience with 
flotation? 

A. My first experience with flotation was in the 
laboratories of the Minerals Separation American 
Syndicate. 

X-Q. 113. When was that, in 1911? 

fe Starting in 1911. 

X-Q. 114. In July, 1911? 

Ee Yes. 

X-Q. 115. What oils did you use in your first ex- 
perimental work? 

A. Oh, we used a large number of oils, all of which 
{ could not remember. We used cresylic acid and 
Stockholm tar and various mineral oils, fuel oils. 
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X-Q. 116. In actual operations what oils have you 
found to be used, as far as you can recall them to 
memory. 

A. I have used wood tars, and cresylic acid and 
various creosote oils, and crude coal tar and other pro- 
ducts of coal tar, and pine oils; | think that would 
about cover the classes. 

X-Q. 117. What mineral oils? 

A. I have used fuel oil], and a lighter distillate from 
fuel oil at times, or attempted to use them. 

X-Q. 118. What is fuel oil? 

A. As we understand it in the west it is the resi- 
duum after the lighter ingredients have been distilled 
off from petroleum, such as kerosene and gasolene. 

X-Q, 119. Did you use fuel oil in any of the plants 
you have been connected with? 

A. I have never found it useful in itself, and only 
once have | used it, after having experimented. I ex- 
perimented with it and only once have I used it as a 
steady ingredient of the mixture, and that was at the 
Britannia Company, vwtehe=was—which is now the 
Howe Sound Company, British Columbia. 

X-Q. 120. And they use it as a steady thing? 

Bee portionvor tic , about 25 per cent is 
made up of it. 

X-Q. 121. What was the rest? 

A. 25 per cent tar and 50 per cent of distillate af 
fuel oil. 

X-Q. 122. So 75 per cent of the mixture was de- 
rived from petroleum? 
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me Yes. 

X-Q. 123. And the other 25 per cent was what? 

A. Wood tar oil. 

X-Q. 124. What was the first working plant that 
you had experience in? 

A. This plant we have just been referring to, the 
Howe Sound Company at Britannia Beach, British Co- 
lumbia. 

X-Q. 125. When did you go there? 

fee 1912. 

X-Q. 126. What month? 

A. I went there in May, and [| installed the plant 
there in June. 

X-Q. 127. What was going on there when you got 
there in the way of flotation? 

A. Nothing at that time. 

X-Q. 128. You went there to introduce it? 

Ee Yes: 

X-Q. 129. What did you do first? 

A. I[ set up my plant and went to work on the flo- 
tation of ores. 

X-Q0.130. What sort of a plant was it? 

A. A standard Minerals Separation plant, fifty tons 
capacity. 

X-Q. 131. What is the standard plant like, de- 
scribe it? 

A. This plant was made up of eight agitating com- 
partments and eight spitzkastens, the pulp passing from 
the first agitation department to the spitzkasten and 
then back to the next or succeeding agitating depart- 


4062 \uinerals Separation, Limited, et al., vs. 
lray i. Greminger. 


ment and so on through the plant. Later I cut out— 
X-Q,. 132. Carried there by gravity? 
zx. No, iy Bhried by the action of the impellers. 
DO. 133. 
the agitating cell? 
i. | vies: 
X-Q. 134. And you had a pipe leading from the 
spitzkasten to the next cell, and the pulp was drawn up 


The spitzkasten projected down below 


by the action of the agitators or impellers? 

A. That is right. 

X-Q. 135. Was that all there was to this machine? 

A. That is all, yes. 

X-Q. 136. How did it work when you first start- 
ed it? | 

A. It worked beautifully. 

X-Q. 137. What oil did you use? 

A. I think I was using turpentine to start with. 

X-Q. 138. What is turpentine made from? 

A. It ws made from\ destructive distillation of 
Douglas fir wood. 

X-Q. 139. It is made about the same way as pine 
oil, isn’t it? 

A. Well, I am not an authority on that subject; [ 
suppose it is, but I don’t know. 

X-Q. 140. What kind of recovery did you make 
when you first started up this plant? 

A. Oh, our recoveries were very high, probably 
above ninety per cent; 90 to 95 right from the start, 
while we were working on the particular products that 
we started on. 
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X-Q. 141. What kind of product did you get? 

A. We got a concentrate which assayed from 20 to 
as high as 29 per cent copper. 

X-Q. 142. How soon after you first started up your 
machine did you get such a concentrate and recovery 
as that? 

A. About two hours. 

X-Q. 143. Where did you go next? 

A. I went to the home office, and then to the In- 
spiration Mine. 

X-Q. 144. Had you experimented with these Bri- 
tannia ores any in the laboratory before you went 
there? 

fe I had mot. 

X-Q. 145. Did anybody to your knowledge? 

A. I think some others had, yes. 

X-Q. 146. And you had their results, I suppose? 

a ll ad their results. 

X-Q. 147. And their recommendations of how to 
treat the ore? 

A. Well, it did not really avail us anything because 
we were not able to get the oils that we had used in 
the experimental laboratory: we had to pick up what 
local oils we could find. 

X-Q. 148. Do you know how long an investigation 
had been made of these Britannia ores which you re- 
fer to? 

A. The investigation could not have covered more 
than a week or two, because I have a recollection of the 
time that the samples were shipped, and it appears to 
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me that it was not more than at the outside two weeks 
before I went to the Britannia. 

X-Q. 149. Do you know of any other samples that 
were shipped before the ones that you knew of? 

A. I have not any personal knowledge. I think 
there were, however, some crude ore samples which 
were shipped before that time, but that was not the 
product that I was treating. 

X-Q. 150. What were you treating? 

A. I was treating a lot of accumulated slimes that 
had not been found capable of treatinent by any other 
process that they had. 

X-Q. 151. How much did you treat at the Inspira- 
tion? 

A. It was a 50-ton plant, like the Britannia. 

X-Q. 152. Was there any flotation there when you 
went there? 


A, Noe. 

X-Q. 153. Your plant was the first? 
pe Ves" | 
X-Q. 154. That was January, 1914? 
Ee ots. 


X-Q..155. How long did you experiment with that 
first plant? 

A. Until junevot thavyear. 

X-Q. 156. What were you doing during that time? 

A. Well, for the first month we were experiment- 
ing with the various oils, and getting good, bad and 
indifferent results. 

X-Q. 157. What kind of oils did you experiment 
with? 
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A. We used cresylic acid, and various wood tar 
oils, and some pine oil and some creosote oi] from the 
Barrett company. 

X-Q. 158. Any mineral oils? 

A. We attempted to use mineral oils, but found 
them useless. 

X-Q. 159. What oil did you finally decide ont 

A. We finally decided on crude cresol or cresylic 
acid. 

X-Q. 160. What kind of results did you get the 
first month? 

A. Well, they were very erratic; they were good at 
times, and other times not so good. 

X-Q. 161. What made them erratic, did you find 
out? 

A. 1 think experimenting with the oils principally. 

X-Q. 162. Getting the right oil? 

A. That I think was largely the trouble. 

X-Q. 163. Did you alter the machine or its mode 
of operation during that six months? 

A. We altered the flow as to the number of spitz- 
kastens carrying middlings, and we also used tables 
before the flotation plant and tables following the flo- 
tation plant at various times, but the flotation plant 
itself was never altered. . 

X-Q. 164. Do you remember the first oil you used 
at Inspiration? 

A. No, I could not say what the first oil was. 

X-Q. 165. What oils were they that gave bad re- 
sults? 
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A. Well, it is easier to classify them as to the ones 
that give good results. 

X-Q. 166. That gave bad results I asked you? 

A. Well, the wood tar oils were found impossible of 
use. Pine oi! was usetul to a lunited extent ime 
creosote oil was of no use whatever—the creosote oil 
that we had at that time. 

X-Q. 167. Can you tell me what mixtures you final- 
ly decided on at that time? 

A. It was no mixture; it was a straight crude cresol. 

X-Q. 168. And that is the oil they use now? 

A. No, they are not using that now and have not 
for a long time. 

X-Q. 169. What are they using now? 

A. Principally crude coal tar. 

X-Q. 170. How much carbonate of copper is in that 
Inspiration ore? 

A. It varies greatly. During 1916 it averaged 
about .35 of one per cent I think. 

X-Q. 171. Did the flotation recover much of that? 

es Very little, 

X-Q. 172. Negligible is it? How long after you 
started ft Inspiration was it before you succeeded in 
getting a result good enough to be interesting? 

A. It happened on the 19th of January; having 
started on the 3rd of January. 

X-Q. 173. And what was the rest of this six months 
occupied with up to June? 

A. Well, we were checking results and working 
ores in small lots from various parts of the mine, 
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which was very extensive. We would cut samples 
from various parts of the mine, amounting to a day’s 
run, and run them through the mill. 

X-Q. 174. Were there other machines operating 
there in competition with your standard Minerals Sep- 
aration machine? 

A. Not during this first period. 

K-Q. 175. When were they, if you know? 

A. Well, it was in 1914 when we commenced to 
work in the larger plant. 

X-Q. 176. Then up to that time they had not de- 
cided to adopt this Minerals Separation machine? 

A. Not definitely. _ 

X-Q. 177. How long did it remain in a state of in- 
decision ? 

A. Really, I could not testify as to that. 

A-Q. 178. Why was it that they finally fitted up 
the machine with four Callow units and fourteen In- 
spiration units and only one Hebbard unit, if you 
know? 

A. I don’t understand you. 

XK-Q. 179. What led to the adoption of the system 
you describe, 14 Inspiration machines and 4 Callow ma- 
chines and 1 Hebbard? 

A. Well, I can only quote Doctor Gahl as to that. 

X-Q. 180. Do not all these machines depend on the 
introduction of air solely for agitation? 

A. Not solely. 

X-Q. 181. None of them reach their results by agi- 
tation alone, do they? 
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A. Why, I consider it so, yes. 

X-Q. 182. Which one of them does it? 

A. Well, all the agitation—they all have agitation. 

X-Q. 183. Which one of them brings it about by 
agitation without the introduction of air under pres- 
Sure: 

A. | did not mean to make that statement; I said 
agitation and aeration is performed in all the machines. 
Some of them introduce the air by means of the me- 
chanical agitation; some by the introduction of air 
through a porous material. 

X-Q. 184. Do you know what patentees the Inspir- 
ation Company has licenses from? 

A, ledoenoc: 

X-Q. 185. Do you know whether they have a license 
from Minerals Separation? 

A. 1 have second-hand information, that is all. 

X-Q. 186. Did you ever see Mr. Callow around the 
Inspiration plant? 

A. Certainly. 

X-Q. 187. Have you seen him there lately? 

A. Well, lately I am at the mines, and he might be 
at the plant and I would not see him. 

X-Q. 188. How lately have you seen him? 

A. Not since 1914. 

X-Q. 189. You are not in the mill now? 

A. No. . ) 

X-Q. 190. Where did they get these Callow ma- 
chines ? 

A. They built them on the ground. 
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X-Q. 191. Did Mr. Callow supervise their build. 
ing? 

‘A. He did not as far as J know. 

X-Q. 192. Were there any name plates on there of 
the Callow Company ? 

A. There probably are, although [ have not noticed 
them. 

X-Q. 193. Was this first machine that you put in 
there which was called the standard Minerals Separa- 
tion machine, provided with any means for introducing 
air, other than by mechanical agitation? 

A. Not as a steady thing. We attempted to intro- 
duce air at times into the machine, but it was not de- 
signed in such a manner that it would break up the air 
into fine enough bubbles. 

X-Q. 194. What was the reason, if you know, that 
the standard Minerals Separation machine was not 
successful ? 

A. As I said before I can only quote Dr. Gahl as to 
that, and he stated that the reason was a very slight 
difference between the power consumption between the 
Minerals Separation machine and the various air agi- 
tation machines. 

X-Q. 195. What is the power consumption, if you 
know, of the standard machine as compared with the 
Callow machine of equal tonnage? 

A. I could not give you any definite figure as to 
that. 

X-Q. 196. You never looked into that? 

A. No, I have had no chance to compare them in 
an accurate manner. 
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X-Q. 197. Now, as J undertsand your testimony, 
the final extraction of mineral from the ore is effected 
on tables, after the flotation treatment has taken place? 

A. A very small portion of the mineral is extracted 
on tables. 

X-Q. 198. But the last of it that goes through after 
flotation is not that it? 

me That is cite rieht. 

X-Q. 199. Do you, in any of these machines at the 
Inspiration plant, return any of the concentrates as 
middlings to the head of the machine? 

A. Not strictly speaking, as I understand it, no. 
The tails from the cleaner machine are returned, of 
course. 

X-Q. 200. Yes, I remember you said that. 

A. Not aside from that. 

X-Q. 201. None of the rougher concentrate goes 
back to the head as a middling? 

me No, 

X-Q. 202. How about the practice at the Britannia, 
did they return any of the rougher concentrate as mid- 
dlings? 

A. During the time I was there I returned two 
spitzkastens out of the seven or eight, whichever I 
happened to be using, as a middling. 

X-Q,. 203. Returned it direct to the head of the ma- 
chine or back to some tank? 

A. Direct to the head of the machine. 

X-Q. 204. Now, you have stated certain facts as to 
the recovery and the grade of concentrates at Inspira- 
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mom it | remember right, if my memory serves cv 
right you did so state. If not, you may state now. 

A. As to what period? 

h©). 205. Well, state recently. 

A. Ihave only the annual report of the company on 
which to base a statement of that kind, as I am not, as 
| said, in direct touch with the milling operations at the 
present time. They give the extraction in their annual 
report as about 90% of the sulphide; somewhere over 
BU%. 

X-Q. 206. The practice adopted at Inspiration is 
quite similar to that of the Miami tsn’t it? 

A. Iam not familiar with that practice. 

X-Q. 207. The Miami mine uses Callow cells? 

AD GE 

X-Q. 208. And at the Inspiration you say they used 
Callow cells at the Inspiration machine. Now, they are 
quite similar in appearance, aren’t they? 

A. Both of them are similar. 

X-Q. 209. Both of them depend upon introducing 
the air through a porous bottom? 

A. Both types. 
¥Q. 210. As distinguished froin introducing it by 
mechanical! agitation? 

fe They do. 

X-(Q). 211. The Miami property was started and in 
operation some year or more before the Inspiration, 
wasn’t it? 

fe several years before. 

X-Q. 212. Well, I mean the flotation department? 


| 
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A. I don’t understand it that way. 

X-Q. 213. The flotation department, I mean. 

Pe Ad Maamie 

X-Q. 214. Yes. 

A. Installed before Inspiration? 

X-Q. 215. Yes. 

A. Oh, no. 

X-Q. 216. What was the Inspiration doing at the 
time Miami started; what kind of machines did they 
have? 

A. They were developing their mine; they didn’t 
commence to produce ore until 1915. 

X-Q. 217. Who didn’t? 

A. The Inspiration. 

X-Q. 218. You said, didn’t you, you said 1913, 
wasn’t it, that you started there? 

A. The first installation of flotation at the Inspira- 

tion was 1913. 
\ X-Q. 219. And how long was it before some other 
type of machine was introduced at Inspiration other 
than the standard mechanical agitation machine you 
put inP 

A. About a year and a half. 

X-Q. 220. That would bring it up, then, to some 
time in 1914, wouldn’t it? 

A. During 1914. 

X-Q. 221. They then started in one of these air 
machines with the porous bottoms? 

A. Installed the air machine in July, 1914. 

X-Q. 222. There was a kind of competition, wasn’t 
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there, to decide what kind of machines should be put 
in? 

A. Well, yes. 

X-Q. 223. Mr. Callow had his porous bottom ma- 
chine in there and Mr. Towne had his porous bottom 
machine and you had your mechanical agitating ma- 
chine?’ 

ee ihat ts right. 

X-Q. 224. And after that competition the decision 
came as to what kind of apparatus to put in? 

ft] Ilhat is correct. 

X-Q. 225. Have you got any information that en- 
ables you to state daily and average results at the In- 
spiration Company with these different types of ma- 
chines? 

i I! know the results are very close, but that is 
second-hand information. Of course really I haven't 
seen the assays, you know. They are stated to be very 
close, one machine having no advantage over the other. 

X-Q. 226. But finally they decided on these air ma- 
chines and air machines are now being used, are they? 

A. They are using them. | 

X-Q. 227. And you do not know whether they have 
any license from anybody besides the Minerals Separa- 
tion, do you? 

= | do not. 

X-Q. 228. Have you any detailed statement at all 
other than the annual report of the Inspiration Com- 
pany showing the results from day to day? 

A. Well. no, not directly: T get a certain part of 
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the work, it comes direct to me each day, but not the 
extraction, or figures that would show the extraction. 

X-Q. 229. What does come to you? 

A. Tonnage and assay of feed and assay of oxide 
and so on. 

X-Q. 230. Just the figures relative to the head? 

Ay Ves 

X-Q. 231. You don’t get anything about the con- 
centrates or recoveries? 

A. Not officially. 

X-Q. 232. How do you get it if you don’t get it of- 
ticially? 

A. As I stated a moment ago, I can only give you 
the figures as published in their annual report. 

X-Q. 233. That is all you know about it, is it; the 
annual reports? 

A. Since I left the plant, inthe latter partonigis 

X-Q. 234. How about before the latter part of 
[oir 

A. I received daily reports of the assays from all 
machines up to the time I left, concentrates. 

X-Q. 235. Have you, in your possession, these re- 
ports covering the period of the competition between 
the different companies that wanted to install flota- 
tion there? 

A. I have some reports covering a portion of this 
period. 

X-Q. 236. Have you them where you can produce 
them? 4 

A. [think I can produce some of them. 
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X-Q. 237. Please do so. 

(Witness produces reports. ) 

X-Q. 238. Are these all you have on that subject, 
or simply part of them? 

A. These are all I have here. 

X-Q. 239. You have more somewhere else? 

A. I! undoubtedly have reports at home. 

X-Q. 240. How long a period do these reports cov- 
er that you have tin your hand? 

A. 1am not sure of that; I will have to look at 
thein to find out. 

X-Q. 241. I wish you would look at them and tell 
me, please. | 

A. I have some daily reports here for August 15. 
These do not seem to be arranged in order. I don’t 
know what other months will be represented here. 

X-Q. 242. Now, if you will just examine them and 
find out whether they cover a continuous period and 
between what period; I would like to know. 

A. They apparently cover the year 1915 from Janu- 
ary to the latter part of August. 

X-Q. 243. Now, during that period what machines 
were in use at the Inspiration? 

A. The Minerals Separation standard machine was 
in use; the Minerals Separation of the Hebbard type. 

X-Q. 244. The Hebbard type is the one that takes 
in air from the bottom under pressure? 

A. Yes, a system of Callow cells and what is known 
as the Flynn-Towne or Towne-Flynn machine and a 
Cole machine. 
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X-O. 245. What is the Cole machine? 

A. Itis a machine of the same type. 

X-Q. 246. Getting agitation by blowing in air 
through a porous medium? 

Ae oY 65) Sire | 

X-Q. 247. How long did this competition between 
these different processes continue? When did it begin 
and when did it end? 

A. {t commenced about July, 1914, as I remember 
it. The Callow plant was first installed, and I sup- 
pose 1t could have been said to have ended when they 
decided what they were to install, but as to what time 
| am not exactly certain; some time in 1915, the early 
part of the summer of 1915, probably about a year | 
would say. 

X-O. 248. And when were these machines of the 
present type installed: when did they begin installing 
them? 

A. They commenced installing them in July, 1915, 

X-Q. 249. Right at the end of this competitive run? 

A. Toward the end of the competitive run, | should 
Say. 

X-Q. 250. Were these other machines taken out 
upon the termination, and the Cole? 

Eee Y eS. 

X-Q. 251. They were not in the mill where they: 
They were in a separate building. 

A. They were in an adjacent building. You nught 
say they were under the same roof. They were not 
operated possthly the last two or three months. IT was 
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in the plant. In 1915, during July and August; they 
discontinued operating all of these plants, including 
ihe Callow and the test mull. 

X-Q. 252. You haven’t any data then on the regu- 
lar operation of the mill after this plant was decided 
upon and installed? 

A. I have a few sheets here showing the daily op- 
eration as long as I was in connection with the concen- 
tration department. They had four sections of the 
mill and they were breaking them in one section at a 
time. We have first one and two, and then we have 
the four section. 

K-O. 253. And how long a time do these regular 
operation reports cover? 

A. They probably cover thirty days or more. | 
haven't looked them over 10 see. 

X-Q. 254. What oil was used during those 30 days? 

A. They were using coal tar oil—] mean crude coal 
tar and creosote. 

P]O. 255. In a mixture? 

“A. Yes, in a mixture of a small per cent, around 
10% I! should say of creosote, and the balance was 
crude coal tar. 

Peo, 256. Will you give me for the first of the 


‘days in that period of regular operations the assay of 


the headings as well as the tons concentrate and the 
recovery, figured on sulphides? 

A. The recoveries are not given. ! would have to 
check them to give you the receveries. Just the as- 
Savs. 
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X-(). 257. Give me the assays, then. 

A. Just the Callow and Separations woe operated 
on that day, which was January Ist. Feed to flotation, 
total copper 1.86; oxidized copper, .28; general con- 
centrates, 22.66; Minerals Separation flotation concen- 
trate, 25.08; rougher concentrate to subaeration, that is 
the Hebbard mill, 16.8, table—sand table, 3%; tails 
from recleaning plant flotation 12.04—that would be 
tails from the cleaner, flotation tails were, first shift, 
.25; second shift, .34; third shift, .25; oxidized cop- 
per, 26; general tails, plant, 29. What 1s the @emeral 
sample covering the entire 24 hours, including oxidized 
copper. In the Callow plant the assays were: Feed, 
1.37; flotation concentrates, 31.08; rougher concen- 
trate, 17.26; tails. from cleaner, 6.60; table concen 
trate, 24.6: flotation tails, first shift, .078; second 
shiit, 070; third shiit, O85; "oxidized coppers 
per ton treated, ./0 pounds. That was an off day. 

X-Q. 258. Do you find a day when they-were both 
treating the same? 

A. Most any other day would have been the same, 
yes. There seems to be a period when the Callow ma- 
chine had something the matter with it. Here we have 
Omciday, january (lye 

B20. 259. The same material? Be sure before you 
start reading all of, them. 

A. No, that wasn’t the same material. This ap- 
pears to have been a long series of tests for the differ- 
ent plants—where the different, plants took the feed 
from separate mills. They are practically parallel, but 
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it wasn’t a case where the feed was divided between 
the mills. 

X-Q. 260. Are there any instances where the same 
feed was divided between the Callow and the Minerals 
Separation? 

A. There must be long periods covered by that con- 
dition. Here again is a case of divided feed, taking the 
feed from separate mills. 

X-Q. 261. Well, suppose you read us that month: 
tell us what the feed was, and the date. 

A. The date was February 22nd, 1915. Assays of 
head total copper, 1.37; oxide, .30%; general concen- 
trates, 24.34%. That is the combined concentrate; 
from all flotation machines and tables. Flotation con- 
centrates finished, 22.2; rougher  .concentrates, 
18.44%: cleaner tails, 9.58%; flotation tails, Mineral 
Separation, first shift, .42; second shift, .47; third 
shift, .35. To the Callow plant the feed was the same 
feed. Callow flotation concentrates, 23.86%; rougher 
concentrates, Callow, 16.8%; cleaner tails, Callow, 
4.407 +, general tails or flotation tails, Callow, first 
Slaaiit, #7; second shift, 48; third shift, 48. These 
were the general! tails. 

X-Q. 262. Now that is over the tables? 

A. Yes, that is over the tables. 

PO) 203. Can you give the details of the day's 
operations ? 

A. The sheet states that Minerals Separarionited 
Callow plant started up at nine,M.S., took feed from 
upper mull, tube mill and No. 10 Hardinge mill, using 
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about 27.5 tons per hour; Callow plant took feed from 

No. 11 Hardinge mill about 10.5 tons per hour; Min- 

erals Separation were treated on flotation slimes table, 
all the concentrates from flotation retreated on 50-ton 

plant; Callow plant tails were retreated on sand tables, 

west side: oil added to dry feed, before it was divided . 
between the upper mill and the Symonds disc. 

X-Q. 264. To your knowledge was the Callow ma- 
chine ever overloaded; that 1s, run with too much ton- 
nage during these tests? 

A. Why, not that I recall at the present time. 

X-Q. 265. Can’t you refresh your memory trom 
these reports? 

A. It may have happened before at times. “Here 
were, Yb is noted by these reports, there were continu- 
ous changes on the feed from various mills to the vari- 
ous points. Of course I have no recollection of it at 
the present time. I would have to read these notes to 
find what actually occurred at the time? 

X-Q. 266. What becomes of the tails of the rougher 
treating slimes from the Esperanza Classifiers in the 
Callow section? 

A. Tails from the— 

X-Q. 267. Roughers which are treating # the slinie 
from the Esperanza classifiers. 

A. They pass to waste. 

X-Q. 268. They go to waste? 

Pe 6S. 

X-Q. 269 What becomes of the cleai.er cell product 
in the Callow system? 


a EE EE EEE Eee 
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A. First to filter and dewatered. 

X-Q. 270. And how about the tails? 

A. ‘Tailings are returned to the rougher. 

X-Q, 271. What rougher? 

A. The Callow rougher. 

X-Q. 272. The very first machine? 

ie 6 eS. 

X-Q. 273. Doesn't go to any tank or anything first? 

A. Goes-direct from the launder right into the ma- 
chine. 

X-Q. 274. Do you know what the reason is that the 
Hebbard machine was not used in all the sections? 

A. I can only give a conclusion, and that is because 
it was installed too late in the test plant. The results 
were in and I suppose they had arrived at a conclu- 
sion by the time the Hebbard plant was installed. 

X-Q. 275 Has oil ever been added to the pulp after 
it comes from the ball mill? 

A. There have been times when a small portion of 
the oil was added to the pulp after it comes from the 
ball mill. 

X-Q. 276. What was the result? 

A. It had no particular effect on the result as far 
as I know because there was always the majority of 
the oil added before the ball mill, that is before grind- 
ing. This was simply a secondary operation amount- 
ing to a very small portion of the oil. 

X-Q. 277. Is the agitation in the ball mill as vio- 
lent as in the Hebbard machine? 

A. JI couldn’t make a comparison as to that. 
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X-Q. 278. How many times per minute does the 
ball machine rotate? 

A. It rotates about 15 times per minute. 

X-Q. 279. And what ts the speed of the impeller in 
the Hebbard machine, revolutions per minute? 

A. I ran at various speeds; I ran ‘the Hebbard up 
to an average there, about 300 revolutions per minute. 

X-Q. 280. Did you get any practical recovery with 
it in froth, in the way of pulp, as it came from the ball 
mill? 

A. In what manner? 

X-Q. 281. Running it out of the ball mill into the 
spitzkasten ? 

eee Newer iglede ite 

X-Q. 282. You didn’t think it was worth trying, 
did you? 

A. I shouldn't consider it so. 

SO! 283. Could you make a little sketch illus- 
trating the flow as you described it on direct, through 
the Callow machine, the Hebbard machine, and the 
Minerals Separation machine and the Inspirator’ ma- 
chine, in the Inspiration mill? | 

A. Ican have such a sketch made for you. 

X-Q. 284. You can do that could you, just with « 
pencil, when you are off, and bring it back? 

A. I will have it made under my direction. 

X-Q. 285. You described it, but it would be much 
clearer if you made a sketch, I think. 

paae Yes: ; 

X-O. 286. At the time that you added pine oil as 
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you stated, and got a violent, poor froth, did you mak? 
any change in the amount of aeration or dilution of 
the pulp? 

A. I didn’t make any change whatever. 

X-Q. 287. Simply changed the amount of oil with- 
out changing these other factors? 

A. That is all. 

X-Q. 288. Have you any information as to the ef- 
fect of changes in dilution and aeration on the amount 
of oil necessary? , 

A. in my practice [ have always attempted to hold 
to a given standard of dilution and the work being in 
the nature of experiment and test work, I have been 
able to hold very closely to that particular point when 
it was once set so that I have not had what might be 
called experience in a wide variation of pulp dilution. 

X-Q. 289. And how much of a range in the matter 
of aeration has your experience covered? 

A. It is very hard to measure the aeration brought 
about by the beating in of air mechanically. 

X-Q. 290. Well, the speed of the impellers; what 
range of speed of the impellers does your experience 
include ? 

A. In the standard machine we have operated it at 
about 12 to 14 hundred peripheral feet per minute— 
not a very wide range. 

2203291. And kept within that range? 

P= Yes. 

P9292. That is about as close a range as it is 
practicable to keep within? 


4084+ Ainerals Separation, Limited, et al., vs. 
tra L. Greininger. 


A. I think so. 

X-Q. 293.. And how about your experience in the 
degree of aeration in the machine where air is intro- 
duced through a porous medium, such as in the Cal- 
low machines, the Inspiration and the Hebbard? 

A. The Hebbard requires a very low pressure of air 
hecause the impeilers have a tendency to draw the 
“ir in, so it matters very little as long as the supply 
of air is available for the impellers, whether there 
is much pressure or not. With the Callow and other 
machines I have simply observed them as others have 
operated them, and [| have had no experience with 
them. 

X-Q. 294. Did you describe the flow of the pulp 
at the Britannia plant? 

A. 1 don’t believe I did. 

X-Q. 295. Is it simple enough to illustrate—Do 
you think you could make a sketch of it? 

A. I would have a very hard time making a sketch 
of it. JT have had men pass through that plant and 
swear they couldn't make a sketch of it to save their 
ie. 

X-Q. 296. So complicated? 

A. It was at theriminie, yes. 

X-Q. 297. What made it so complicated? 

A. The various classes of machines used, the great 
number of various types. 

X-Q. 298. I don’t understand. 

A. A great number of various types of machines 
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that were used in the plant there, being coarse jigs. 
fine jigs, tables and vanners— 

re) 299. = (interrupting.) | meant the flotation 
mart of it. 

A. The flotation is simply the regrinding fines 
from the jigs and the whole | goes through agitating 
compartments and spitzkastens right straight through 
the whole machine. 

X-Q. 300. Run right straight through a series 
of machines and that may be one or two spitzkastens 
coming back as middlings? 

A. That was the practice, yes. 

X-Q. 301. How did you determine the pounds 
of pulp for the net flotation results? 

me by experiment. 

X-Q. 302. Yes, but I understood you to say that 
you had kept within a very narrow range of dilu- 
tion. 

A. My practice has been that that particular range, 
say from 25% of solids up to a maximum of 32 
or 33%, gives the best results on all ore. 

™-©. 303. Did you ever work at all, outside of 
that narrow range? 

A. | have at the Britannia works at times, when 
| had not control over the dilution, when I was get- 
ting feed from the mill and in a way I couldn’t con- 
trol it when the dilution was no doubt less than 20% 
solids. 

X-Q. 304. But you never worked outside of these 
limits when you could help it? 
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A. No, sir. 

X-Q. 305. Ever use Jones oil at the Inspiration? 

i INO, 

X-Q. 306. Ever use California crude oils? 

A. I have attempted to use them. 

X-Q. 307. California topped oil? 

A. , Vat is virtually the same oil: 1) mever have 
used an oil by that name. 

X-Q. 308. How fine was the material crushed 
in the ball machine at the Inspiration? Approximately ; 
what screen analysis? 

A. They use a very coarse screen as their standard 
which does not give so much information as one 
would like. They state that there are so many per 
cent. on 48 Tyler Standard screen, and don’t give 
us much information—I have no doubt some screen 
analysis covering the time that I was there, but | 
can’t remember now just what the finer sizes were, 
or what the percentage of the finer sizes were. 

X-Q. 309. Is the water in the tailings returned 
for use in the mill at Inspiration? 

A. It is carried to a slime settling pond a mile 
or more from the plant and after a period of settling 
is pumped back to the plant. 

X-Q. 310. Any determination ever made as to 
how much oil was in that water that is pumped back? 

A. Not to my knowledge. L. 

X-Q. 311. Whiule you were attempting, Rea 
cess for the Inspiration Company, did you get any 
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information regarding operations in other companies, 
other mills, to help you? 

A. Why, what was sent to me at times from 
the office at San Francisco in regard to what others 
were doing; that is, other members of the Minerals 
Separation staff; other than that ] did not. 

X-Q. 312. I meant regarding the practice developed 
at other mills? 

Ee No: 

X-Q. 313. Did you obtain such information in 
any way. 

A. Only by the installation of these machines. 
Other than the Minerals Separation machine at the 
Inspiration plant. 

X-Q. 314. Any iron sulphide in the Inspiration 
ores ? 

me Very little. 

X-Q. 315. Did the Inspiration Company have others 
besides you working on the application of flotation in 
their ore? 

A. Not at the time of my first work at the In- 
spiration. The first six months period the Inspira- 
tion was simply represented by a gentleman who 
checked our results. Starting the large plant, the 
company had their present metallurgist, Dr. Rudolph 
Gahl at the pliant, and he has been there continu- 
ously since. 

MRS SCOTT: That will be all. 
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R-Q. 316. Now, in the standard machine of Muin- 
erals Separation such as you have described, where 
does the air come from that gets into the pulp? 

A. It comes from the surface and goes down in 
a vortex . hich forms around the impeller shaft, when 
the een reached a certain speed. 

R-O. 319! And I have a suggestion for that kind 
of aeration as to the name, supra-aeration. Will 
you adopt that namie? 

Ae J think it deseribesmit 

R-Q. 318. In the Hebbard type of machine where 
does the air come from? 

A. It is brought in from below, the opening being 
under the center of each impeller. 

R-Q. 319. Acaetethere—And that has a name has 
it not? 

A. That has. 

R-Q. 320. What is it? 

A. We term it sub-aeration. 

co. QO. 321. Now the Callow cell, is te ek that 
not sub-aerated? 

A. I would consider it so. 

R-Q. 322. And in the Inspiration machine is that 
or is it not sub-aerated? 

A. It is sub-aerated. 

R-Q. 323. Who was president of the Inspiration 
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Consolidated Copper Company at the time of this 
competition that you have just testified about? 

A. [| think Mr. Thompson was president at that 
ume. 

R-Q. 324. And he is the man, Mr. William B 
Thompson, he is the president of the Callow Com- 
pany? 

me. | think he is. 

R-O. 325. Now, what becomes of the slimes from 
the Minerals Separation machine in the Inspiration 
plant? 

A. After classifying, the slimes are passed to waste; 
the sands being passed over tables. 

R-O. 326. And what is the result of that as to 
the coarser particles: The coarsest particles go first 
through what? 

A. The coarser particles are dragged by this drag 
classifier and are then carried to a hydraulic classifier 
where they are again classified and distributed. 

R-Q. 327. And about what proportion of the re- 
covery is made on those tables? 

A. During my time at the plant the proportion of 
recovery only amounted to two or three per cent of 
the total recovery. 

R-O. 328. And everything else is made on flota- 
tion? 

A. On flotation. 

R-O. 329. { did not ask you on direct about an 
installation at the Old Dominion Copper Company. 
Did you make an installation there of flotation ? 
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poe i did? 

R-Q. 330. What was the installation? 

A. That was our usual experimental apparatus, the 
50 ton standard unit. 

R-Q. 331. How long were you with that plant, 
and what results did you obtain? 

A. I was with the plant about two months in the 
latter spart or 1913) | 

R-Q. 332. What did you decide upon as the froth- 
ing agent to be used? 

A. We used a number of oils experimentally, as 
we usually did, but cresol and the like products gave 
the best results, such as creosote or cresol. 

R-Q. 333. Was that or was it not a difficult ore 
to treat by flotation? 

A. lt was a very difficult ore, from: the taciusaaar 
it contained a large amount of clay, and also a very 
large amount of oxidized copper in proportion to the 
amount of copper in the ore. 

R-O. 334. How would you describe that ore of 
the Old Dominion imine? 

A. Treatment by flotation was a very difficult mat- 
ter, and I warned the company when JI installed the 
plant that they probably would not get very good re- 
sults but as the material we were treating was abso- 
lute waste to them at that time, and we were able 
to get fair extraction, around fifty per cent of the 
total copper, they were very much taken with it, and 
decided to instai] a plant, which has since greatly in- 
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creased their extraction, although on different ore. 
R-Q. 335. Isn’t that ore there mostly smelting ore? 
A. Yes; their concentrating is secondary to the 

smelting ore. When it gets below a certain grade 

it goes to the concentrator, but above that grade it 


goes direct to the smelter. 


RE-CROSS EXAMINATION, 
my MR. SCOTT: 


A X-Q. 336. Do you know William B. Thompson? 

Ee. | do. 
f£ X-O. 337. Was he president of the Inspiration 
Company when the big mill was built? 

A. As far as I know he was. 
¢ X-Q. 338. Do you know that? 

| dowi@ know for a certainty. 

K X-O. 339. You don’t know when his term of of- 
fice started, do you? 

A. I think he has been president of the company 
continuously since. 
fX-Q. 340. But you don’t know that? 

A. Only by the reports. 
kX-Q. 341. You don’t know anything about his be- 
ing president of your own knowledge? 

A. Well, 1 suppose that would be the best evi- 
dence anybody would have, not having been present 
at the directors meeting, was to see his name on the 
annual report. 

A. X-Q. 342. Do you know who is president now? 

A. Mr. Thompson is. 
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K X-Q. 343. You have been told so 1 suppose. 
A. Well, I was talking to Mr. Thompson about three 
weeks ago, and that came up in the conversation. 


WITNESS ex Cl sie 


GEORGE A. CHAPMAN,-called as a witness in be- 
half of the plaintiff in rebuttal, being first duly 
sworn, testified as follows: 


DIRECT EXAMINATION, 
BY MR. WILLIAMS: 


©. 1. You are the same George Albert Chapmaa 
who testified in the suit of Minerals Separation 
against Hyde, are you not? 

A. Fai: 

QO. 2. in your testimony in that suit you carried 
‘your connection with flotation installation up to about 
the summer of 1912, when the testimony in Lon- 
don was closed? 

Pe | YES. 

Q. 3. Now, will you take up that record and con- 
tinue with it; what did you do after that time in in- 
stalling flotation concentration of ores; what was the 
next thing you did? 

A. Well, in December, 1912, | came to the United 
States of America and proceeded to Miami, Arizona, 
and there assisted Mr. Greninger in his first tests at 
the property of the Inspiration Company. I stayed 


there for a period of about three months and then 
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I came to Butte to assist in the demonstration before 
this court at the argument of the Hyde case. After 
that | returned to Miami for a period of another eight 
or ten weeks, till the tests of the 50 ton plant were 
completed. They were completed in either the month 
of June or July, and from there [ went to San [ran- 
cisco and worked in the laboratory of Mr. Nutter, 
testing ores for clients of the company. 

O. 4. That was the laboratory of Minerals Sep- 
aration, American Syndicate ? 

Pee Veco item about September | leit for Chili, 
South America, via New York, to assist Mr. Walter 
Broadridge. 

QO. 5. And who was Mr. Broadridge? 

A. The chief engmeer of Minerals Separation at 
london—in the reorganization of the concentrator at 
the Braden Copper Company. When J reached there, 
there were seven 600 ton standard Minerals Separation 
machines 11 operation, and the results had not come 
up to expectations; but these poor resuits were soon 
traced to the bad milling conditionsin the upper part 
of the mill, and were not at all due to any of the work 
m the flotation section. Before remodeling that mill, 
we had handed over to us for testing purposes a 500 
ton mill in which we were allowed to carry out our 
tests in order to satisfy the officials of the Braden 
Copper Company that we could improve their general 
milling practice. The recovery in this old mill at the 


ime of our arrival was in the neighborhood of sixty- 
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five per cent or a little above that In oumeaie: 
month’s work we raised that recovery to either 79.8 
or 79.9 per cent of the total copper contained in the 
crude ore. The following month the recovery was 
slightly in excess of eighty per cent. It was after 
the successful demonstrations in this mill that Mr. 
Pope Yeatman, who was present on the property con- 
sented to the reorganization of the larger mill. This 
reorganization was well in hand at the end of De- 
cember, and the only trouble then that they had ap- 
parently was the collection of the flotation concen- 
trates. Having in mind the hearing of the argument 
in the appeal court at San Francisco, I completed my 
stay at Braden, and on my return, at Lima I received 
a cablegram from the New York office, asking me 
to vicit tie El) Cobre: mitessim: San 3—near San tage 
Preeo, Cuba. 

©. 6. You said that the recovery was as to total 
copper; what did the ore contain in copper; anything 
besides’ sulphide? 

A. Qh, yes, it contained some carbonate and 
oxide. 

QO. 7. And what was the recovery in sulphide 
copper? 

A. Well, | should say between ninety and ninetv- 
Presper cent. 

O, 8. Now, as to the E! Cobre mimes mi Cuba? 

A. I found there a mill that was operating on about 
500 tons of copper ore, assaying four per cent cop- 
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per, and installed in that concentrator was one stand- 
ard 600 ton M. S. machine, the recoveries being ob- 
tained at that time were improved to the neighborhood 
of about cighty per cent total copper, and [| made 
certain recommenadtions and promised the management 
that they would get a recovery of about eighty-five 
per cent, which I think they have succeeded in do- 
ing since. 

QO. 9. Was there or was there not an oxidized 
copper constituent in that ore? 

A. Well, the trouble with that ore was that a lat 
of material that was hauled from under ground con- 
tained large quantities of filling of old tailings that 
had been used in old stoping operations. 

©. 10. That was a very old mine, was it not? 

fee Very old. 

OQ. 11. Do you know how far it goes back historic- 
ally? ; 

A. I could not say, but it was very old, and it was 
the presence of these old tailings that was causing 
considerable difficulty in the mill. I left Cuba for 
New York, and then returned to Miami, Arizona, 
where Mr. Greninger had already got the 600 ton 
testing plant in operation. I stayed there a few weeks, 
and then visited the property of the Consolidated 
Arizona Copper Company at Humboldt. 

QO. 12. You have heard Mr. Greninger’s testimony 
in regard to the operations at the Inspiration. Are 
you in agreement with what he said? 
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MR. KREMER: We object to that form of ques: 
tion, asking one witness if he agrees with another. 
MR. WILLIAMS: It is just to save time. 

MR. KREMER: He has not seen the operations, 
he has only been there part of the time. 

Q. 13. On your first visit to Inspiration, how long 
did you stay there? 

A. About three nianens. 

QO. 14. And during that three months were the 
operations of the flotation plant successful ? 

A. Entirely successful. 

Q. 15. And about whiat recoveries were made? 

A. Why, they varied considerably, according to 
the part of the mine the ore came from, but I should 
say from memory that they varied from 85 to 95 
per cent recovery of the sulphide mineral present. 
There was one occasion when we got as high as 97 
per cent copper. This recovery of course varied 
as we were treating daily 10 ton lots of ore which 
were being taken from all parts of the mine, to allow 
the management to fully appreciate the value of flota- 
tion to them as to the whole of their ores. 

QO. 16. Did you introduce at Inspiration any method 
of treatment in connection with flotation? 

ee dic. 

Q. 17. And what was it that you introduced ? 

A. 1 introduced a method which was known as 
modifying during grinding, which was an improve- 


ment on a previous preagitation method. 
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(). 18. And that was patented to you, was it not? 

A. Jt was. 

©. 19. And the patent belongs to Minerals Sep- 
aration, Limited? 

Dey Mies. 

©. 20. Now on your second visit to Inspiration 
how long did you stay there? 

A. A few weeks only. 

Q. 21. And operations were being carried on while 
you were there? 

A. The operations at that time were partly a con. 
bination treatment of water concentration and _ flota- 
tion, and partly total flotation treatment. Mr. Gren- 
inger and myself took separate shifts, and for a few 
weeks we had a friendly contest as to which was 
the best method, and [ think it was finally agreed 
that the total flotation gave practically the same re- 
sults as water concentration plus flotation. If there 
was any little balance, it was in favor of water con- 
centration plus flotation, for the reason that on days 
when the crushing was too coarse, the wet concen- 
trating tables recovered a few extra per cent of copper 
by saving the over size mineral. 

O. 22. And in those operations where was the 
water concentration in relation to flotation? 

A. Both before and after, according to the flow 
sheet being employed. 

QO. 23. And what frothing agent was used then 
and in what proportion? 

A. Cresylic acid was the chief agent used, and 
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occasionally we had in combination with that, pine » 
oil and turpentine, and it was used, if I remember 
correctly at the rate of about one and a half pounds 
per ton Of crude ore treated: 

QO. 24. Now, we will take up the Consolidated 
Arizona Copper Company, where is that? 

A. At Humboldt, Arizona. 

Q. 25. And what did you find there, and what did 
you do there? 

A. [| found a 100 to 150 tons standard Minerals 
Separation machine operating on a copper ore. My 
‘visit was purely one of inspection to see if I could 
assist them in any way. 

Q. 26. Did you study the operations? 

A Ves. 

Q. 27. What frothing agents were used while you 
were there and in what proportion? 

A. Well, if I remember correctly, there was quite 
a number there—I would have to refer to notes. 

QO. 28. What proportion? 

A. 1 can’t recollect the exact proportion; it was 
very low; it was in the usual amount that we used 
at that time. 

Q. 29. Well about how much? 

A. Between two and four pounds per ton. 

QO. 30. Do you remember what recoveries were 
obtained while you were there? 

#e | do not recollect them, but I cam civesihem 
to you by referring to my notes. 

( Recess. ) 
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Q. 31. 1 think I misled you as to the title of the 
Consolidated Arizona. J will ask you now if the 
proper title is not the Consolidated Arizona Smelting 
Company ? 

fe What is correct. 

Q. 32. Now, will you give me the information 
that you were not able to recollect in the last few 
questions. 

MR. KREMER: Pardon me, Mr. Williams, but ! 
would like to make an inquiry; these figures that 
Mr. Chapman is giving represent milling operations, 
do they, under our stipulation? 

ook WILLIAMS: Oh, yes. 

MR. KREMER: 1 want to inquire to avoid the 
necessity of objecting; they are not tests; they are 
milling operations ? 

MR. WILLIAMS: Oh, yes. 

O. 33. What were these operations at the Con- 
solidated Arizona while you were there? 

A. They were the usual daily mulling operations. 

Q. 34. And you gave them study for the purpose of 
what? 

A. Increasing their recovery. 

MR. KREMER: I think that is covered by our 
stipulation. 

QO. 35. | think | asked you about the frothing 
agents used? 

A. The frothing agent used at that plant was a 
mixture of fuel oil and stove oil and Carolina tur- 
pentine. 
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Q. 36. In what proportion? 
A. It varied between two and three pounds per 


©. 37. How about the recoveries © 

A. The recovery we obtained at that time was in 
the neighborhood of eighty per cent, and has increased 
considerably. On my last visit to Consolidated Ari- 
zona in 1916 the recoveries were 93 or 94 per cent. 

Q. 38. Was there oxidized copper? 

A. Very little. 

Q. 39. So it did not figure to speak of? 

A. The sulphide copper was practically the re- 
covery that we got. The mineral was a little tarnished. 
Ol cOUrse: 

Q. 40. Could you give me the percentage of the 
three oils which were used in the proportion of two 
or three pounds per ton of ore, fuel oil, stove oi] and 
Carolina turpentine? 

A. Well, I have no definite notes on that, but 
speaking from memory—about 50 per cent of the 
mixtyre was Carolina turpentine and the other 50 
per cent was divided between the stove oil and the 
fuel oil, the major portion of which was fuel oil. 

Q. 41. Now, up to this period have you covered 
the various installations made by you? 

me Yes. 

Q. 42. What was the next work that you did? 

A. In June, 1914, I again came to this district to 
carry out large scale testsof the products from the 
Washoe concentrator of the Anaconda Copper Com- 
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pany. These were started in the month of June. 
1914. About the samc time Senator Clark’s Timber 
Butte mill was about to be started up, and as much 
Buare time as | could! devote to that I spent at the 
Yimber Butte mill. 

©. 43. Did you study the operations of. the Timber 
Butte mill? 

meee I did. 

©. 44. And what in generai was the nature of 
those operations as to the frothing agents used? 

A. We started up on pine oil, and oleic acid, in the 
neighborliood of one pound per ton, and we got very 
good results right from the start. 

©. 45. About what percentage of recoveries? 

A. Well, I think the first week’s result was over 
ninety per cent of recoveries. 

Q. 46. But you gave the greater part of your 
time to the Anaconda work? 

A. The Anaconda work, because Mr. Tom Owen 
was at Timber Butte looking after our interests at 
that time, and I spent perhaps three half days a week 
in that nil. 

Q. 47. What was the nature of the work at Ana- 
conda? 

A. I was to carry out a complete investigation on 
a practical scale of the applicability of flotation to 
their slimes, and also to their sand tailings. The 
first work we undertook was on the Anaconda slimes, 


and we succeeded in geting very encouraging results. 
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which lead the officials of the Anaconda Company to 
recommend the installation of a large flotation plant 
for the treatment of this product. After successfully 
demonstrating’ the process on these slimes, it became 
a matter of investigation whether it would be more 
economical to treat the straight slimes or the tailings 
from the Round Table plant, which was then in opera- 
tion on that product. Our tests demonstrated that 
ihe operation would be much more simplified if we 
treated the Round Table feed direct, and plans for an 
installation on a very large scale were proceeded with. 
In the meantime, the success of our work on the 
slimes influenced our friends at Anaconda to investi- 
gate the possibilities of the treatment of sand _tail- 
ings and to compare the results with the leaching 
process which was then in operation. As a result of 
these tests it was decided to reorganize the whole of 
their concentrating and increase their tonnage to 15,- 
O00 tons per day of crude ore. The upper part of 
the mill had slight modifications. It was decided 
to treat all tailings from the tables by regrinding 
them and subjecting them to flotation treatment. Eight 
sections of the mill were so changed, and each sec- 
tion had installed in it four 600 ton standard M. S. 
machines. Each part of the flotation section would 
treat in the neighborhood of 1350 tons a day, using 
only three machines, and keeping one machine in 
each section as a spare. 
Q. 48. What became of that Round Table plant? 
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A. The round table plant was scrapped as soon as 
the slime flotation plant was put in operation. 

Q. 49. How long did you stay at Anaconda? 

A. On and off J made Anaconda my headquarters 
until just before Christmas of 1916. 

Q. 50. You were present during all this great work 
of installation? 

A. I was present a good deal of the time. 

Q. 51. And represented Minerals Separation, 
Limited? 


m 1 did. 
52. Or the American Syndicate? 
fe Yes. 


©. 53. What was the method of the relation of 
water concentration to flotation? 

A. You mean at Anaconda? 

Q. 54. At Anaconda? 

A. The tailings, after treatment through jigs and 
tables, were reground in a Hardinge mill, and the re- 
ground product passed direct to the flotation machines 
At the head of these, machines was added wood creo- 
sote and kerosene amd sludge, with sulphuric acid, and 
the usual methods of flotation were followed out. The 
concentrates recovered from the flotation machine 
passed to a system of Dorr thickeners, the product of 
which went through to Oliver filters, and after filtra- 
tion by these machines the concentrates were mechanic- 
ally conveyed to railway cars ready for the smelter. 

Q. 55. Where did the slimes go from the slime plant? 
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A. The feed for the slime plant was separated in 
the upper part of the mill. 

Q. 56. By what means of mechanism? 

A. By means of an Anaconda classifier. The 
slimes were then passed to the original’ Dorr thicken- 
ing plant which was employed for the thickening of 
the slimes in the original round table treatment. It 
was not necessary to alter the condition of this thick- 
ening plant, as the economical pulp thickness derived 
from settlement was quite suitable for both the round 
table plant and the flotation treatment, namely, in the 
neighborhood of 14 to 15 per cent solids. The same 
reagents were used in the slime flotation plant, as in 
the reground tailings flotation plant, and very high 
recoveries were obtained. The concentrates from the 
slimes flotation plant were handled in the same man- 
ner as the sand flotation plant. 

Q. 57. Now, what you have described is what part 
of the mill treating what ore? 

A. It treats the ore from the Anaconda mines at 
Butte. 

Q. 58. What kind of ore? 

A. Copper ore. 

QO. 59. Now, was there an installation of a plant 
for zinc ore? 

A. There was one installation made last year at 
Anaconda. 

Q. 60. You might briefly describe that plant; that 
was under your superintendence and in your pres- 
ence? 


Butte & Superior Minung Company. 4105 
George A. Chapman. 


A. Yes. This plant had a rated capacity of 200U 
tons per day. The method of treatment was total flo- 
tation, and was unique on account of the absence of 
any water concentrating device in the zine concen- 
trate. 

©. 61. What does the mill consist of, the flotation 
mill? 

A. The mill consists of the usual coarse crushers, 
Hardinge mills, Dorr classifier and the products from 
the Dorr classifier pass direct to flotation machines, 
where one retreatment of the concentrate was given. 

Q. 62. And no water concentration at all? 

AA. Absolutely no water concentration at all in this 
mill. The absence of water concentration was a dis- 
tinct advantage in the capital cost of the concentrator 
and also in the working cost, which | think has never 
heen approached in this district. 

©. 63. In this particular instance, as to this plant. 
what is done with the zinc concentrates? 

A. The zinc.concentrates are filtered and were for 
some months treated by the new electrolytic methods 
at Anaconda, but now those concentrates are shipped 
to Great Falls, where they are treated in the new 
electrolytic plant in Great Falls. 

Q. 64. That is to say the zinc is not produced by 
smelting—but by electrolytic deposition? 

A. Bleetrie’ deposition. is 

Q. 65. Did you have any competition during the long 
period of testing or preparation and installation in this 
plant? 
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A. Yes; we had a representative of Mr. Callow’s 
present, who was testing out the Callow machines on 
practically the same feeds as those we were doing our 
flotation work on. 

Q. 66. Are any of those Callow machines now in 
the plant? 

A. They¢ are not. 

(). 67. Now, is there any other installation that you 
can refer to as made by you or examined by you? 

A. Yes, sir.. In 1916 I made several visits through- 
out the country, and I visited again the Inspiration, 
the Old Dominion, the Consolidated Arizona, the Sti. 
Joseph Lead Company’s property at St. Joseph, Mis- 
souri, the Doe Run Lead Company and also visited 
the Cripple Creek district and inspected the flotation 
operations of the Portland mine, Gold Mining Company, 
and the installation at the Vindicator Gold Mining Com- 
pany, and also visited an installation at Leadville, 
owned by Mr. McDonald. 

Q. 68. And were or were not all these places at 
which flotation was installed under the direction of 
your company? 

A. They were installed under the direction of our 
company. 

Q. 69. What did you find at the Old Dominion Cop- 
per Company? ; 

A. They had a standard M. S. machine in opera- 
tion. 

Q. 70. Was it operating in a satisfactory manner? 

A. Well, in 1915 they had considerable milling dif- 
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ficulties, and they were only operating the mill two 
shifts a day, and we made certain recommendations in 
a report to Mr. Nutter, which he conveyed to Mr. 
Beckett, general manager of the Old Dominion Cop- 
per Company, and in the following year when we visit- 
ed the Miami district at the time of the trial or the 
preparation for the trial against the Miami Copper 
Company, I again received instructions from Mr. Nut- 
ter, stating that Mr. Beckett had asked me to visit 
their flotation plant, which J did. I found the work 
considerably improved, and that they had carried out 
many of the recommendations we made the previous 
year. , 

Q. 71. Now, in all your experience in the installa- 
tion of Minerals Separation concentration processes 
the world over, of which you have testified, Australia, 
Sweden, Finland, Chili, South America, Canada, Cuba, 
and the mining districts of the United States, what is 
the largest amount of frothing agent that you ever used 
in any regular operations at a plant? 

A. The largest I recollect ever having been used 
was that at the Old Dominion plant. 

Q. 72. And how much was that? 

A. Between six and seven pounds per ton. 

Q. 73. And what was their frothing agent? 

A. I would like to refer to some reports. This re- 
port is dated May 2]st, 1916, from the Old Dominion 
period. In that report I mentioned that the average 
for the first 15 days of April, 1916, the oil consump- 
tion average was as follows Coal tar 6.18 pounds per 


Hi 
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ton; coal tar creosote, 0.52 pounds per ton; pine oil, 
0.20 pounds per ton; turpentine, 0.26 pounds ‘per ton. 
Q. 74. And what you referred to was the docu- 
ment which you now hold, which was your report to 
Mr. Nutter dated Miay 2), 1916; issinat compecn" 
ae) Piacoa : 
MR. WILLIAMS: The document is offered to 
defendant’s counsel for inspection. That is all. 


CROSS EXAMINATION. 
BYeMie SCOP: 


X-Q. 75. Did you state what the composition of the 
ore was where you used the oil that was last referred 
to by you? If you did not, [ wish you would. 

A. Well, it was copper ore and the feed to the flo- 

(Mrmr 
tation machine contained about 70.5% of A1.Os. That 
is im connection with the getting of the determination 
of the clay contents of the ore. 

X-Q. 76. And did you give the copper: did you tell 
us before what form the copper was in? 

A. The feed averaged 2.55% copper) ite 
in the form of sulphide chiefly. 

X-Q. 77. What kind of a concentrate? 

A. The concentrate averaged 18.38% of copper, 
22% of iron, 28% of sulphur and 25% of insoluble. 
The tailings averaged ./6% total copper. the extrac- 
tion was 73% copper. 

X-Q. 78. You gave us before that oil composition? 

A, Yes, | gave that. 

X-Q. 79. Have you got the iron in the feed? 
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A. No, [ don’t think I have, Mr. Scott—No. 

X-Q. 80. You stated that when you arrived at 
Braden things were not coming up to expectation. 
What was the trouble? 

A. Well, comparatively the whole trouble was in 
bad superintendence of the milling operations. 

%-Q. 81. And how about the flotation itself? 

A. The flotation plant itself was mechanically cor- 
rect but the feed being delivered to the machine at the 
time I arrived could not be considered at all suitable 
for any successful operation. 

X-Q. 82. What was the trouble with it? 

A. The feed was very irregular. The size of the 
feed delivered was found to be much too coarse. There 
were constant shut downs owing to power trouble, 
and the constant starting up of the flotation machines 
after being shut down under load, naturally caused 
bad work in that section. 

K-Q. 83. What is fuel oil. petroleum oil? [s it 
mineral oil? 

A. I should say so, yes. 

X-Q. 84. And stove oil also is mineral oil? 

A. Is a mineral oil—In a more purified fornn. 

X-Q. 85. Any reagent such as salts or acids used at 
Inspiration? 

A. Not to my knowledge. 

X-Q. 86. You do not know of any mineral re- 
agent being used there? 

i. No. 

X-Q. 87. How about old Dominion ? 
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A. Sodium sulphate has been used and caustic 
soda has been used. 

X-Q. 88. And how about the Timber Butte? 

A. Timber Butte, chiefly sulphuric acid. That is 
the only reagent I have noticed outside of oily re- 
agents. 

X-Q. 89. And the Anaconda? 

A. Sulphuric acid entirely. 

X-Q. 90. No others? 

A. Well, no, occasional tests with sodium sul- 
phate, and at one time when I was away from Ana- 
conda they ran one section of the mill for some time 
with caustic soda. 

X-Q. 91. What was their regular practice, do you 
know? 

A. Sulphuric acid. 

X-9. 92. Alone? 

A. Alone. 

X-Q. 93. And the Arizona Consolidated, what min- 
eral reagents, if any? 

A. Sulphuric acid. 

X-Q. 94. And the ore treated at the Timber Butte 
mill was very similar to that of the Butte & Superior 
was. it not? é 

A. It used to be but not now. 

X-Q. 95. Are you sure that you do not know of any 
mineral reagent being used at Inspiration? 

A. Not at any time when I have been there. The 
only time was in the early days of 1913 when we cer- 
tainly did try out acids and alkali, but in practical op- 
erations I know of none. 
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X-Q. 96. What exactly did you mean by saying that 
the ore treated by the Timber Butte mill used to be 
similar to the Butte & Superior but is not now? 

A. Why, of course I am judging the samples of 
Butte & Superior ore by those that we have come in 
contact with in the various suits. Of course the first 
time I visited your mill was last Sunday week, and [ 
can only say that the ore that was going through the 
mill on that occasion apparently contained a great deal 
more clayey material than any material I have ever 
seen pass through the Timber Butte mill. 

X-Q. 97. And in the past when you have had op- 
portunity to compare the two ores you did notice that 
chigerence? 

A. I didn’t notice any remarkable difference. 

X-Q. 98. What was your first operation when you 
started in to apply this process of Minerals Separation 
to the Anaconda slimes laboratory work? 

*. thibes your pardon? 

X-Q. 99. —laboratory work, the first thing? 

A. No, I never conducted a single laboratory test 
in the Anaconda before starting. 

X-Q. 100. You started with a 50-ton Minerals Sep- 
aration machine? 

A. No, it was a standard 200-ton Minerals Sep- 
aration machine which of course would have its ca- 
pacity much reduced owing to the thickness of the 
pulp that we were about to treat. Its capacity on sand 
would be 200 tons per day but on slimes only 60 or 70 
tons per day. 
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X-Q. 101. You said something about 15% solids? 

A. About 15% is a good average. 

X-Q. 102. And what per cent did you have at the 
beginning of your operation? 

A. Well, for the first few days of course we went 
through the usual trouble of selecting reagents and 
naturally tried to avoid the use of sulphuric acid but 
after a few days of experimenting it was evident that. 
sulphuric acid in this treatment greatly simplified mat- 
ters and we went straight ahead to get the best re- 
agent to combine with sulphuric acid. 

X-Q, 103. And what do you refer to by ‘reagent 
to combine with sulphuric acid”? 

A. I refer to the oily reagents. 

X-Q. 104. And to what oils did you direct your 
energies, in that direction? 

A. Well. the main oils of course at that time were 
creosote, pine oil, kerosene acid sludge. We also tried 
reagents in various forms,—feeding them directly to 
the machines, also by pre-agitating them, adding them 
to the machine straight. We tried the effect of a com 
pound by the name of argol, adding that to the ma- 


chine. 
X-Q. 105. A-r-g-o-l ? 
A. Yes. 


X-Q. 106. What is that? 


A. That is a crude acitate of potassium. It ts a by- 
product from the wine industry. 
X-Q. 107. What oils were they using on the oeca 


sion of vour last knowledge of the work at Anaconda? 
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A. Acid sludge and creosote. 

X-Q. 108. And what quantity were they using? 

A. That I can’t say, but I can get that for you def- 
initely, perhaps. 

X-Q. 109. What quantities were they using the last 
ume you have knowledge of? : 

A. Possibly two pounds of each, two pounds of cre- 
osote,may be rather high. I would prefer if you would 
allow me to refer to my reports. 

X-Q. 110. What its this acid sludge? An oil or an 
acid, which? 

A. It is a by-product from the parafhne industry. 
{ have never really gone into it fully, but in simple 
language I should say it was a solution of oil in acid. 
sulphuric acid, which is in itself soluble in water, al- 
though the original oil in the acid-oil mixture is in- 
soluble in water. 

X-Q. 111. Are you the George A. Chapman who 
was sent to the Sulphide Corporation at Broken Hill, 
Australia, in 1904? 

fe | am. 

X-O. 112. Did you meet Mr. James Hebbard there ? 

ee | did. 

X-Q. 113. What process was Mr. Hebbard using 
at that time? 

A. Why, beyond the ordinary wet concentration 
method? 

X-QO. 114. Yes. 

A. JI don’t know of any other process. 

X-Q. 115. Who was Mr. Hebbard? 
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A. -Mr. Hebbard was the manager of the Sulphide 
Corporation, Central Mine. 

X-Q. 116. Don’t you know that Mr. Hebbard had 
been doing something with the Cattermole process? 

A. I don’t think Mr. Hebbard ever did any tests 
on the Cattermole process until I arrived. 

X-Q. 117. When did you arrive? 

A. Why, in 1904. 

X-Q. 118. Did you work with Mr. Hebbard? 

MR. WILLIAMS: It is respectfully submitted 
that the witness is not being cross examined on mat- 
ters in relation to which he was examined on direct. 
He may have testified in the Hyde suit, but certainly 
not as to any matters that were brought out in this 
direct examination. His testimony started with 1912. 
Counsel now carries him back to 1904, his experiments 
in Australia, and matters that apparently are not in 
any way germane to the direct testimony. I object 
to the question as irrelevant and unwarranted and not 
proper cross examination. 

MR. SCOTT: The witness testified about opera- 
tions throughout the world and that is what I am 
cross examining him about. I should not think the 
counsel could claim the privilege of confining the cross 
examination to any particular year. The examination 
is on the subject as to what processes have been in 
use. 

THE COURT: Well, when he was testifying about 
world-wide operations he was testifying about the 
process in suit, and all the operations of the process in 
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suit, South America, Australia, etc., that he had not 
known to be used more than 6 or 7 pounds of oil to 
the ton. I think you are getting a little beyond the 
legitimate cross examination. 


MR. SCOTT: The plaintiffs have examined him 
directly in an effort to show the court, or an attempt 
to show the wide application of this process to the 
exclusion of others. My questions are directed to 
negative that inference. 


THE COURT: Well, but you are going outside 
of it. You may ask him anything in connection with 
this process, whether it has been used in Australia. It. 
would not negative the use, of the process in Australia 
if they had also used the Cattermole process or if the 
gentleman mentioned had. I think I will sustain the 


objection of that question. 
MR. SCOTT: Exception. 


X-Q. 119. Did you state, Mr. Chapman, that at the 
time of your visit to Inspiration they were making a 
recovery of 85% to 95%? 

A. That was the first three months, in the ex- 
perimental part. 

X-Q. 120. And what recoveries are they making 
now ? 

A. 1 couldn’t say, Mr. Scott. You see my visits 
have been very occasional since then. . 

X-Q. 121. Do the figures that you gave take into 
account the percentage of oxides in the tailings when 
speaking of the recovery? 
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A. These figures refer to the recovery of sul- 
phides; I thought that was undertsood. 

X-Q. 122. Maybe you did say that. Was the slime 
and reground sand feed ever mixed and sent to the 
Aotation plant as a mixed product at Anaconda? 

A. Yes, it has been tried. 

X-Q. 123. What grade of flotation concentrate did 
that make at Anaconda? ) 

A. Well, the concentrates from the sand plant 
varied from 30 to 35 insoluble material, and from the 
slime plant a little more. In this particular instance 
I was given to understand that it was not necessary to 
improve the grade beyond this; that it was fully suit- 
able to their smelting requirements. 

X-Q. 124. Did you ever use this stove oil and fuel 
oil at Anaconda, under your direction? 

AS Ohy yes. 

X-Q. 125. For what periods of time? 

A. Why, right throughout the testing period, we 
used a little stove oil to assist in the uniformity of the 
work of the plant. 

X-Q. 126. And that recovery which you have given 
of 85 to 95% on the sulphide content would be about 
what on the copper content as a whole? 

A. Shall I take an average recovery of 90% of the 
sulphide for the purpose of this calculation? 

X-Q. 127. Yes. : 

A. In the neighborhood of 77% of the total copper. 

X-Q. 128. Can you make flow sheets for this, just 
pencil sketches of the Braden, Timber Butte, Anaconda 
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and El Cobra plant, as last seen and described by you: 

A. The Braden, the Timber Butte, Anaconda and 
El Cobra? 

X-Q. 129. Yes, with a description of what comes 
into it? 

x Y Cs. 

X-Q. 130. Did you do any work on the concen- 
trates and tails on the round table at Anaconda? 

A. Not the concentrates, but the tailings. 

X-Q. 131. Now, have you named all the oils that 
you can remember that were used at Anaconda, par- 
ticularly all the mineral oils? | think I referred to 
the stove oil and fuel oil. 

Be Yes. 

X-Q. 132. Any other mineral oils? 

A. None that I remember. 

X-Q. 133. Have you noticed any relation between 
the amount of oil and the dilution of the pulp? 

fe Certainly. 

X-Q. 134. And what has that been, according to 
your observation? 

A. That was very clearly demonstrated when we 
were doing the work on the round table, the feed 
compared with the round table tailings. The round 
table tailings at Anaconda of course contained more 
water than the round table feed, and naturally the 
amount of reagents had to be increased. 


X-Q. 135. Increased with the greater dilution? 


A. Greater dilution of the pulp. 
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X-©. 136. And by the term “reagent” you include 
oil? 

A. Oijly reagents. 

X-Q. 137. Will you state the size to which you 
ground in both the copper and zinc plants of the Ana- 
conda ? 

A. Well, the aim at Anaconda in the copper sep- 
aration was to get a product through 60 mesh, but of 
course in the beginning of the operation they had con- - 
siderable trouble with the regrinding section. The 
source of supply of pebbles for the grinding mill and 
tube mill was certainly cut off by the shipping troubles 
on account of the European war and for many months 
experiments had to be carried out with a substitute 
on the various ores instead of the pebbles. Does that 
answer your question? 

X-Q. 138. You did not refer to the zinc, did you? 

A. Why the zinc plant, most of that work has been 
done since I left Anaconda. 

X-Q. 139. Any of it done while you were there? 

A. Why, I could get at records to give you these 
figures, but I don’t recall them quite well now. 

X-Q. 140. Have you any idea of what the approxti- 
mate screen analysis would be of material that was 
simply ground to go through a 60 mesh? That is, 
how fine would it be? 

A. Well, it all depends on the method of ‘grinding, 
But assuming an ordinary Hardinge’s mill grind— 

X-Q. 141. (Interrupting) Is that what they used 
at Anaconda? 
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A. Well, all except one section where there was 
a tube mill installed. 1 should say between 38 to 42% 
would pass through a 200 mesh screen. 

X-Q. 142. Have you any idea as to how much 
would go through 100? 

A. No, but I can give you absolutely definite fig- 
ures. 

X-Q. 143. Well, now, if you have got them con- 
venient [ would like to have them. 

fe Certainly. 

X-Q. 144. Do you know anything of your own 
knowledge about the results of the’ Callow process at 
Anaconda? By “Callow” I mean the processes using 
the vessels with the canvas or other porous bottoms, 
and the injection of air under pressure? 

A. Yes, I know that such cells were installed be- 
neath the Minerals Separation standard machines in 
the mill, and were intended for the retreatment of 
Minerals Separation concentrates, but we did quite 
some interesting work and we proved that we actually 
got a cleaner concentrate by returning the middlings 
to the Minerals Separation machine instead of sending 
them to the Callow machine, and the middlings from 
the Callow machine, being returned to the head of the 
Minerals Separation flotation machine. The Minerals 
Separation machine alone produced a grade of con- 
centrates that was more satisfactory to the officials 
at Anaconda. 

X-Q. 145. What grade zinc concentrate does the 
Minerals Separation machine make at Anaconda? 
That is, what per cent of zinc? 
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A. Well, of course that varies considerably, as you 
know. The Anaconda Company are opening up quite 
a number of zinc mines, and the ore delivered to Ana- 
conda of course 1s very patchy, but we have tried 
to keep the insoluble content of the ore between 5 and 
6% and I think that is a general and a fair statement 
of what this concentrate actually contains. 


X-Q. 146. Can’t you state it in terms of zinc, what 
the range of zinc per cent would be? 


A. Yes, I would say that that would go between 
32 to 40% of zinc. 


X-Q. 147. 32 and 40? 
Be NEES. 


X-Q. 148. Well, can you give any example of the 
heads? You said it was patchy, but wasn’t there some 
of the ores that you can give us an idea about as to 
what they ran in zinc? 

A. Yes, they have varied between 13—to as high 
as 17 and 18 and perhaps 19% of zinc on occasions. 
It is generally maintained at about 15%. 

X-Q. 149. Didn’t the Anaconda Company have 
quite a force of engineers working on flotation prob- 
lems? 

A. At what time? | 

X-Q. 150. Well, at the time they were contemplating 
its introduction? 

A. No. The only gentleman I know that was do- 
ing any work at all on the proposition was Mr. Ralph 
Diamond. 
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X-Q. 151. No one else on the Anaconda force 
worked on flotation to your knowledge? 

A. Not to my knowledge, and | don’t believe there 
was. 

X-Q. 152. About what period of time clapsed be- 
tween the first test of slimes at Anaconda and _ the 
frst satisfactory results? 

A. Why, possibly two or three weeks; maybe less. 
but that is again very indefinite. | have a paper by 
Messrs. Laist & Wiggin, which states it very definitely. 

X-Q. 153. Was this Mr. Diamond working on flo- 
tation when you came to Anaconda to make your tests? 

A. He had, [ believe, been doing some work in the 
laboratories of the Butte & Superior Company. 


RiE-DIRECT EXAMINATION 
me oNMR. WILLIAMS: 


R-Q. 154. Who is Mr. Laist? 

m Mr. Laist is now general manager of the 
Washoe Reduction works at Anaconda. 

R-Q. 155. And who is Mr. Wiggin? 

A. Mr. Wiggin is general superintendent of cop- 
per concentration tor Montana for the Anaconda Cop- 
per Company. 

R-Q. 156. These zinc ores of Anaconda—of the 
Anaconda, in what manner were they treated before 
flotation was adopted? 

A. Uhey were never treated. 

R-Q. 157. And why not? 


A. \hy the ores were of such a complex nature. 
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R-Q. 158. What was the complexity? 

a Why, tie complexity consisted of—chiefly of 
the other minerals combined with the zinc. 

R-Q. 159. That is to say in what form, sulphides? 

A. Sulphide form. 

R-Q. 160. That is to say, in connection with the 
zinc sulphides there were other sulphides? 

ie, Yes. 

R-Q. 161. And what was the principal one; what 
was the principal one of them? 

A. Iron pyrite, chiefly. 

R-Q. 162. And these concentrates that they re- 
cover now, would they be marketable for smelter pur- 
poses? 

A. They would have to have a good smelter con- 
tract to be able to ship less than 35% zinc concentrates 
to the east. 

R-Q. 163. And as a matter of fact, as you said, they 
are treated by electrolytic processes? 

ee 

R-Q. 164. And that gives a different grade of zinc 
does it not, from the smelter process? 

A. It gives the purest zinc that has been known. 

R-Q. 165. And that electrolytic treatment is by elec- 
tricity obtained from what? 

A. Water power. 

R-Q. 166. So that the whole problem of the treat- 
ment of these ores involves the water power for elec- 
tricity and flotation in the treatment of an ore which 
would be otherwise untreatable? Is that correct? 
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A. That is so. 
R-Q. 167. Now, you ne eae Ne of an increase 


AO 37 Ufd 
of frothing agent 


by an increase in the 
dilution of the pulp. Did that frothing agent contain 
soluble constituents ? 

me lt did. 

R-Q. 168. Can you recall any example where, em- 
ploying an insoluble frothing agent you found that the 
increase in the dilution of the pulp required an increase 
in the amount of the soluble frothing agent? 

A. No, I can not. 

R-Q. 169. Now, in the various plants that you have 
referred to in your testimony were there any Minerals 
Separation sub-aeration machines? 

A. Yes. I have seen one installed at the Braden 
Copper Company and at the Inspiration Copper Com- 
pany. I have seen machines of that type in the Dutch 
Sweeney mine in California, Utah Leasing Company, 
Utah, and we did have one in experimental! practice 
at Anaconda. 

R-Q. 170. What sort of an ore is that in the Dutch 
Sweeney ? 

A. Pyritic gold ore, assaying between three and 
four dollars per ton. 

©. 1/1. That is the ore? 

ie lat is the ore, yes. 

R-Q. 172. Do you know what the concentrate was? 

A. The concentrate would vary from thirty to forty 
’ dollars per ton, but nearer $40.00 per ton. 

R-Q. 173. Are there any other examples within 
your experience of the treatment of gold ores? 
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m Yes, in the Cripple € recadistiee 

R-Q. 174. And silver ores? 

A. No, not silver ores ‘alone. 

R-Q. 176. And what are the other varieties of ores 
to which you have applied or seen applied the froth 
Hotation process? 

A. Why, the lead ores of the Missouri district— 
| think that is about the only other variety I have 
seen. 

R-Q. 177. So it is zinc ores, lead ores, copper ores 
and gold ores and some of these zinc and lead ores 
contain precious minerals? 

A. Precious minerals. 

ke). 178, Gold’ and @silwer* 

A. Gold and Silver, yes, sir. 

R-Q. 179. Now, in all of these processes that you 
have described is there agitation, aeration with the 
use of amounts of frothing agent of six or seven 
pounds to the ton of ore or less, and froth recovery of 
the mineral? 

pe heres: 

MR. WILLIAMS: That is all. 


| RE-CROSS EXAMINATION 
beuik. SCOUT: 


(CeO. 180. Have you any information one way or 
the other regarding the relation between insoluble oil 
and solubles ? 

A. Yes, | can give the instances at Braden where 


we thinned out the pulp considerably and we were not 
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able to decrease the amount of fuel oil that was used 
but we were able to decrease the amount of European 
wood tar oil. later on we did effect.an economy of 
the fuel oil by atomizing the oil before we added it to 
the flotation machine; but the economy in the fuel oil 
was proved absolutely not to have anything to do with 
the thickness of pulp. 

/(X-Q. 181. Have you any compilation of figures up- 
on which you can base such a conclusion? 

A. | base that on memory now. |! know they are 
absolutely correct. 
= <-0. 182. You never made a compilation of figures 
and studied the results, did you? 

A. Never. 

KX-O. 183. When you went to the Anaconda Com- 
pany, were you shown the reports and figures com- 
piled by Nir. Diamond in his investigation of flota- 
tion? 

A. | dont recollect that, Mr. Scott. 
hee COLT: ‘ihat is all. 

hX-Q. 184. MR. WILLIAMS: Did you ever draw 
a curve on the subject about which you have just been 
cross examined ? 

A. No. 

KX-O. soy Sx. SCOTT: Mr Chapman, did you 
talk to Diamond about his work in flotation when you 
came to «\naconda? : 

A. Yes, we had a general conversation, but the ex- 
tent of our conversation was this that Diamond said 
that he had been doing flotation tests, and beyond that 
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I had no knowledge of the results he had been get- 
ting. 
e-O. 186. Didn’t he describe to you how he had 
proceeded and what he had done? 

A. He told me that he had been using the slide 
machine in some tests. 
/. X-Q. 187. And did Mr. Diamond tell you where he 
had conducted his investigation? 

MR. WILLIAMS: I think that what Mr. Diamond 
told Mr. Chapman is incompetent. 
ae COURT: I will sustain the objection. 

X-Q. 188. MR. SCOTT: Do you know where 
Mr. Diamond conducted his investigations? 

A. He told me-that he conducted them in the lab- 
oratory of the Butte & Superior Copper Company. 

(WITNESS EXCUSED): 


MAXWELL W. ATWATER, Recalled as a witness 
in behalf of the plaintiff in rebuttal, testified as 
follows: . 


DIRECT EXAMINATION 
BY MR. WILLIAMS: 


©. 1. You have heretofore testified as a witness at 
this trial, Mr. Atwater? 

A. I have. 

©. 2. Your name has appeared in the list of licensees 
of Minerals Separation, Limited, and Minerals Sep- 
aration, North American Corporation; are you such a 


licensee? 
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A. I am such a licensee. 

Q. 3. And have you conducted operations under 
that license? 

A. I have conducted such operations. 

Q. 4. When did those operations commence? 

A. July, 1914. 

Q. 5. What material was it that you treated? 

A. At that time, zinc tailings. 

Q. 6. And where had those zinc tailings come 
from? 

A. They were left over from the operation of the 
Butte & Superior Copper Company in the concen- 
trator at Basin belonging to the Basin Reduction 
Company. 

Q. 7. And with those operations of the Butte & 
Superior Copper Company at Basin, Montana, as the 
result of which these tailings were produced, were you ot wg 
not in charge of those operations? 

A. I was the Butte & Superior Company’s general 
superintendent at that time. 

O. 8. Over how long a period have those opera- 
tions extended? 

pee littlesever two vears: 

oe?) Wien did thev stop:. 

% IoMay, 1912. 

©. 10. And do they or do they not represent all the 
operations of the Butte & Superior Company with 
water concentration alone? 

A. Almost entirely; there was some flotation con- 
ducted there. 
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Ori, Durie gl ake 
fe. Vest esti. 


©. 12. But except for that it was all water con- 


r 


centration ? 

A) intel yes: 

QO. 13. And did you mention the number of tons 
ot material treated in those operations? 

A. Yes; we milled 300,000 tons of ore at Basin. 

QO. 14. As the result of the milling by water-con- 
centration of 300,000 tons of ore, what quantity of tail- 
ings were actually produced? 

MR. KREMER: We object to this as incompetent, 
irrelevant and immaterial, and not related to any of 
the issties in this case. | don’t know whether we have 
a right, but | think we should be allowed % ask what 
is the purpose of this testimony. 1 don’t want to insist 
on an objection if there is any reason. 

THE COURT: What is the object of “lig grecm: 
mony ? 

MR. WILLIAMS: The object of this testimony is 
to show that before the Butte & Superior Copper 
Company adopted flotation, their operations produced 
a great mass of tailings, and that this witness took 
those tailings, or what was left of them after they 
had been on the dump for years, and by the use of 
this process in suit. made a fortune out of it. | think 
that is relevant. 

NR. NS REMER: ‘That dees 160 1 ain ieee 


ta infringement. 
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mee, WITLIAMS: It refers to utility: 11 1s proot 
of utility. 

re COURT: it shoWs utility of the process anc 
the extent to which it has beon used. Objection over- 
muted. 

Perendant excepted. 

A. There were left some fifty or sixty thousand 
tons of tailings on the dump at VLasin. | haven’t in 
mind right now how many actual tons of tailings werc 
produced. 

eels sit all that you found there were from 
fifty to sixty thousand tons? 

A. That’s about all, yes. 

QO. 16. And you know, do you, or do you not. 
that some of those tailings had been removed, or had 
otherwise gone? 

ee Certainly; | kitow that the ereater part Git 
these tailings were gone; they had gone down the 
river and had been hauled away. 

©. 17. Now, what was the zinc content of these 
fifty or sixty thousand tons of tailings? 

A. They averaged about 14 per cent zinc. 

©. 18. How long had they been on the dump before 
you coinmenced to operate on the dump? : 

A. Well, the mill shut down in May, 1912, and 
we commenced operating in June, 1914, that is over 
two years at least. 

Q. 19. With this material what was your metho: 
of treatment? 


4130 Minerals Separation, Limited, et al., vs. 
Maxwell W. Atwater. 


A. Regrinding and flotation with an M. S. Stand- 
ard machine. 

QO. 20. Was there a cleaner machine that you used 
with it? 

A. We used a sub-aeration cleaner machine to clean 
the concentrate that was made on the MM. S. Standard 
flotation machine. 

©. 21. And that sub-aeration cleaner machine, that 
was not a Minerals Separation machine, was it? 

A. No, it was not. We call those the Fagergren- 
Green Cones. 

QO. 22. And that was a type of machine in which 
there was sub-aeration. In what manner was the 
sub-aeration carried on? 

A. Air was introduced through these cones through 
a porous brick at the bottom of the cone. 

Q. 23. Above that porous brick was there any- 
thing in the nature of an agitator? 

A. Yes, we had a slow moving agitator above the 
porous brick. 

Q. 24. That was the cleaner machine? 

A. That was the cleaner machine. 

Q. 25. Now, what sort of results did you get in this 
process as you carried it on in grade of concentrate? 

A. We made a pretty good grade of concentrate 
there. Our average grade in treating those dumps was 
better than 54 per cent. [ remember six months when 
we ran steady over 57 per cent. 

Q. 26. And in regard to the recovery, what per- 
centage of recovery or extraction? 
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A. Ninety per cent of recovery, and perhaps a 
mice’ better. | 

Q. 27. What frothing agents did you use? 

A. We first used oleic acid and sulphuric acid. 
Later we used on the zinc pine oil, crude turpentine 
and sulphuric acid. 

Q. 28. Did you or did you not use heat? 

A. We used heat always, yes. 

Q. 29. In what proportion did you use the oleic 
acid, pine oi] and turpentine generally? 

A. When we used oleic acid we ran about six 
pounds of oleic acid to the ton of ore and if I remember 
rightly from two to four pounds of sulphuric acid. 
When we used turpentine and pine oils we use be- 
tween one and two pounds of oil either mixed together 
or separate, and as high as fifteen pounds of acid. At 
times when the tailings were dirty we used more acid 
than fifteen pounds to the ton. 

O. 30. What has become of that dump; is any ot 
im ieit? 

No, there is none of it left. 
©3i. You have treated it all? 
We have treated it all. 

32. By flotation? 

By flotation. 

33. Under the Minerals Separation license? 
Yes, sir. 


OPOPrOro> 


. 34. And the metal was all recovered in what 
form in the process? 
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in the form of concentrate. 

3& And in the machines it appeared as what™ 
A. As a froth. 

©. 36. What was the profit of that operation perg) 


O > 


ton of concentrate produced, taking into account what 
you paid as royalty and what it cost you to treat the 
dump? 

A. Well, we cleared about $45.00 a ton for the 
concentrate over all expenses. 

WHEREUPON an adjournment was taken until 
PoesGay, Wey ctl, 1917, at 10008 ae 


Tuesday, May 8th, 1917, 10:00) Asm 


MAXWELL W. ATWATER, resumed the stand for 
further 


DIREC Te AMIN ie 
Bee CHIE IDEUGS § 


Q. 37. You have described, Mr. Atwater, your 
operations of changing the dumps of the Butte & Sup- 
_ perior Company into concentrates. What other opera- 


cess under license from the Minerals Separation, Limit- 
ed? 

A. After finishing up the zinc dumps at Basin we 
commenced treating the old tailings from the Heinze 
operations in Basin prior to 1906. 


| 
: 
: 
tions have you carried on employing the flotation pro- 
Q. 38. With what kind of ore? 
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Pee ibey were Butte ores, copper ores. 

Q. 39. And what is the copper content of the dump: 

ee Averagesabout 1.25 per cent copper. 

@. 40. And are they the dumps of wet concen- 
ration operations? 

A. Yes, sir. 

QO. 41. Are you working them now? 

A. Yes, we are working those now. 

©. 42. In treating this copper material by the froth 
flotation process, what is your procedure as to re- 
agents’ ‘The same or different from what it was 
with zinc? 

A. It is about the same. We use a different 
mixture of oils. We are running on what we call 
mm acid circuit, the same as with the zinc. 

©. 43. That is you are using sulphuric acid =: 
mex. Yes, Sir. 

Q. 44. Are you using heat? 

A. We are using heat, yes. 

©. 45. And what oils are you using and in what 
proportion? 

A. We are using a mixture, pine oil, tar oil, hard- 
wood creosote, sludge acid and some kerosene; and 
in quantities of about three pounds to the ton of ore 
The acid we use is about eight pounds per ton of orc. 

O. 46. Well, now, in this mixture you use how 
much kerosene to the ton of ore? 

A. Oh, less than a quarter of a pound of kerosene 
to a ton of ore. 


Q. 47. You said tar. What kind of tar? 
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A. Tar oil I said. 

QO. 48. About how much of that to the ton of ore? 

A. Maybe half a pound to the ton of ore. 

Q. 49. What is the principal component of the 
mixture ? 

A. What is known as Cleveland Cliff creosote; it 
is a hardwood creosote. 

Q. 50. What kind of recovery are you making? 
A. Very close to ninety per cent, sometimes above 
that. ; 

Q. 51. And what grade of concentrates are you 
producing ? 

A. The concentrate runs from—our concentrates 
will average nine per cent copper. 

Q. 52. What is the grade of the concentrate in the 
copper? That is to say, how much of the concentrate 
in the copper ? 

A. You mean what. is the sulphide content? 

Q. 53. No, what is the copper content of the con- 
centrate? 

A. About nine per cent copper. 

QO. 54. And that concentrate is sent by you to a 
smelter? 

Ps Ves 

QM. 55. And it is presumably profitable of course; of 
course it is a profitable concentrate? 

A. We are making money on the operation, yes, 
Sir. 

Q. 56. And are there other materials present be- 
sides copper in the concentrate? 
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A. Yes, about an ounce of silver to the unit of cop- 
per. That would be nine per cent copper and nine 
ounces of silver in a ton of concentrate. 

OQ. 5/. Then are there any other metals that are 
not counted as valuable in the concentrate? 

A. Yes, there is always a little iron present in the 
concentrate that they don’t pay for. 

Q. 58. Have you made a computation based upon 
the operations of the Butte & Superior Copper Com- 
pany in the treatment of these 300,000 tons of ore at 
Basin, practically wholly by water concentration, for 
the purpose of determining what would have been the 
added profits of the Butte & Superior Copper Com- 
pany if they had employed, instead of water con- 
centration, the process of froth flotation, as you car- 
ried it out later; have you made such a computation? 

i Yes, | have. 

©. 59. And what was the conclusion as to that 
computation? . 

MR. KREMER: We object to this for the reason 
that it is incompetent, irrelevant and immaterial, and 
has gone beyond the scope of what counsel announced 
that this character of examination would precede, for 
the purpose of showing utility. This is not an action 
in accounting, and we object to this testimony for that 
reason. We are not prepared to meet a matter of that 
sort; it is not within the issues. 

THE COURT: I can not see that it has very much 
value, there are so many factors which enter in, the 
price of metals and all those things. What is the 
basis for this computation? 
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Q. 60. This computation was made, was it not, 
based on the prices of metals at the time that this ore 
was milled? , 

-A. Yes, that was the basis of my computation. 

©. 61. What familiarity have you with the prices of 
metals and the value of concentrates in zinc particu- 
larly? 

A. Well, of course I knew the terms of the con- 
tract with the Butte & Superior, and [ have my own 
contracts with the smelter, and J] have seen other 
contracts between smelters and the operators. 

QO. 62. Isn’t it a fact that you are familiar with all 
the elements that go to determine the value of this con- 
centrate made at Basin, Montana? 

MR. KREMER: That is objected to as calling for 
a conclusion of the witness. It is very apparent that 
there must be a number of assumptions before any 
computation can be made. 

THE COURT: Let us see; this witness wasuam 
charge of operations at the time; and he says he knows 
the contract and the prices. 

MR. KREMER: I don’t think I made myself clear, 
your honor. There must be an assumption. As I un- 
derstand the question it was the difference between 
the profits that would have accrued with flotation and 
those which would have accrued made by concentra- 
tion. 

MR. WILLIAMS: Between those which did ac- 
eine: 


THE COURT: I think he can answer. It may not 
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be much value, but it may in a very practical fashion 
show the utility of the process. 

MR. KREMER: The only thing that | have in 
mind is ineeting this matter. If we go into that whole 
matter it will take time. 

Mit COURT: Oh, no: the objection will he 
overruled. 

Defendant excepts. 

QO. 63. Now, Mr. Atwater, if the Butte & Superior 
Copper Company had used froth flotation instead of 
water concentration, what sum of money would have 
been added to their profits or their net returns? 

MR. KREMER: In addition to the objection last 
interposed I desire to interpose the further objection 
that it is not proper rebuttal. If it had been their 
purpose to show utility of the process, it was a part 
Oe their case in chief. if it has any place in the case 
at all. 

THE COURT: No. All they had to show in chief, 
was the patent, as a matter of fact, and there would 
be a presumption of its validity until you attacked it. 
Perhaps it 1s not so much now a question of utility as 
of anticipation. In the Hyde case it was partly a ques- 
tion of utility as well. The objection will be over- 
ruled. . 

Defendant excepted. 

MR. KREMER: Over what period of time does 
the question cover, Mr. Williams? | 

MR. WILLIAMS: £That has all been covered: 
the treatment of these 300,000 tons of ore. 
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MR. KREMER: During the time that Mr. At- 
water was there? 

MR. WILLIAMS: Mr. Atwater was there all the 
time; that has appeared. 

THE COURT: Answer the question. 

A. Over a million dollars. 


CROSS EXAMINATION 
BY MR. KREMER: 


X-Q. 64. Over what period of time, Mr. Atwater, 
did you make this estimate? 

A. The period of time the Butte & Superior was 
milling its ore at Basin, 1910, 1911 and about a month 
or two of 1912. 

X-Q. 65. How many flotation operations were 
being conducted in and about this vicinity at that time? 

A. Only one that I know of. 

X-Q. 66. Where was that? 

A. At Basin. | 

X-Q. 67. The one that you were conducting for the 
Butte & Superior? 

A. Yes, sir. 

X-Q. 68. You were the general superintendent? 

ae Ys, 

X-Q. 69. And you had charge of their milling de- 
partment? 

uN. Yes, 

X-Q. 70. Had the dictation of policy as to what 
processes would be adopted? 

ie VES. 
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X-(@. 71. And why didn’t you recommend the adop- 
tion of flotation at an earlier date? 

A. Because I hadn’t heard of flotation at an earher 
date. 

X-Q. 72. It was not in general usage was it, Mr. 
Atwater? 

im. No. 

X-Q. 73. You were one of the very first men to 


- 


install flotation upon a commercial basis or an operat- 
img basis in the United States, were you not? 

fy 1 believexso. 

X-Q. 74. As a matter of fact you were the first, 
were you not? 

A. Well, I don’t know that I was the first 

X-O. 75. You were very close to the first? 

mB. Yes. 

X-Q. 76. And now when you say that if Butte & 
Superior had adopted flotation instead of proceeding 
with wet concentration methods at Basin they would 
have made over a million dollars, by that you mean 
that if they had adopted the use of flotation prior to 
the time that they did they would have made a mil- 
hon dollars? Is that what you mean? 

A. IT mean that if they had started using flota- 
tion when they started to concentrate the ores at Ba- 
sin, if they had used flotation instead of wet concen- 
tration from the start of their operations at Basin un- 
til they finished, that their profits would have been in- 
creased a million dollars. 


X-Q. 77. And they started operations at Basin in 
1910? 
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mM january, WR 

X-Q. 78. Of course, Mr. Atwater, in making your 
computation, you have estimated all of the costs at- 
tendant upon the milling operations, haven't you? 

A. Necessarily so. 

X-Q. 79. Transportation and all? 

A. Yes. 

X-Q. 80. You have made no allowance in these fig- 
ures for the fact that in 1910 the ores from the mine 
would have to be hauled by wagon team down to the 
spur, the railroad spur in Meaderville and then be 
loaded on to cars and transported to Basin on local 
freight rates, have your 

A. I,didn’t have to change the mining figures and 
the ore hers ores at all in that computation. 

X-Q. 81. Well, I asked you if you figured in the 
transportation in your excess profits and I thought you 
said yes. 

A. Why, [I took the mining costs as they were in 
hguring these. 

X-Q. 82. Well, did you charge your transportation 
costs to milling or to mining? You certainly didn’t 
charge your transportation cost to mining? 

A. Certainly not. J charged them to transporta- 
tion. 

X-QO. 83. And in estimating the mill costs, did you 
figure in transportation as an element? 

ee certainly. 

X-O. 8t. You did? 

A. Certainly. 
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X-Q. 85. That cost was very high, wasn’t it, Mr. 
Atwater? 

A. Yes, indeed. 

X-Q. 86. So that | may understand you, Mr. At- 
water, you mean that if the Butte & Superior had 
adopted flotation in 1910 and continued flotation up to 
the time that it actually did adopt flotation, that its 
profits would have resulted in a million dollars in ex- 
cess of what they were? 

A. I mean that put with the proviso that while 
operating flotation they had done as weil in recoveries 
as we did—as, we will say, I did at Basin afterwards. 

X-Q. 87. How many years afterwards. Mr. At- 
water? 

A. The milling operations | have just finished tes- 
tifying about. 

X-Q. 88. That is several years ago? 

A. That started in 1914, yes. 

X-Q. 89. There was great advancement, was there 
not, in the results obtained by the use of flotation dur- 
ing that period? 

A. There was a great advancement in my own 
knowledge of flotation. | 

X-Q. 90. That is to say that you were enabled by 
the experience acquired in the use of the flotation pro- 
cess and by the application of mechanical and engi- 
neering processes to effect a greater degree of recovery 
and to make a higher grade of concentrate? Isn't that 
ite? 

fe Yes, that is true. 
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X-Q. 91. Now, by the way of comparison, Mr. At- 
water, would you kindly state the difference between 
the recovery upon the first commercial operations that 
you conducted and the recovery that you are effecting 
in your own plant at Basin? Do I make myself clear? 

A. Not quite. 

X-Q. 92. Assuming that you are making a recovery 
of 80 per cent of the mineral content while conduct- 
ing your first commercial operation with flotation, 
what would have been the relative recovery, or the 
comparative recovery with the operation that you con- 
ducted at Basin? Would it have been higher or 
lower? 

A. I don’t understand you now. 

X-Q. 93. Were you making a greater recovery then 
at Basin—a greater recovery at Basin than you were 
making when you were conducting your first commer- 
cial operations? 

A. Yes, a greater’ recovery. 

X-Q. 94. How much greater? That is what I want 
to get at. 

A. Why, we are making. 

X-Q. 95. Approximately? 

A. Ten or fifteen per cent ereater. 

X-Q. 96. Then if nnder the assumption that I have 
made, if your recovery upon your first commercial 
operation had heen #e why the recovery upon the 
more refined operation would be 90? 

nee cs, take if fiat 

X-Q. 97. What is that due to. Mr. Atwater? The 


Butte & Superior Mining Compaiy. 4143 
Maxwell W. Atwater. 


advancements made in the operation, the knowledge 
gained and the experience that has been derived from 
the constant use of the flotation process, studying the 
factors? 

A. | think ,it was mostly due to foilowing the ad- 
vice of Minerals Separation experts. 

X-Q. 98. Whose advice did you follow? 

A. T. M. Owens’ advice. 

X-Q. 99. Was there any marked change in the op- 
erations since you have known them? 

A. Yes, there was quite a different process. 

X-Q. 100. What was that change? | 

A. You mean what was the change that Owen 
advised me to put in? 

reQ. 101. Yes. 

A. Stop the use of oleic acid, change to pine oils, 
reduce the amount of oil considerably and increase the 
amount of acid. 

X-Q. 102. Well, how much did you reduce your 
oil? 

A. Reduced our oil four pounds a ton, when we 
changed from oleic to pine oils. 

X-Q. 103. That was due entirely to the character 
of the oil—that is the character of the oil? 

A. I think so, yes. IT do not think we could have 
used six pounds of pine oil successfully even the way 
we were working then. 

X-Q. 104. Did you ever try it? 

A. | have seen the machine,oiled when it might 
contain six pounds of pine oil. 
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X-Q. 105. You don’t know what it did contain? 

A. No, we didn’t measure it. 

X-Q. 106. How about machines? 

A. When | started our flotation operations at Ba- 
sii we purchased what is known as standard Minerals 
Separation machine, and we didn’t change that when 
we changed the oils and acids. 

X-Q. 107. And you are still using that so-called 
standard Minerals Separation mniachine? 

As SEES ye, 

X-Q. 108. Did Owen recommend any other ma- 
chine? 

A. He did not. 

X-Q. 109. Do you recognize any distinction or dit- 
ference between the standard Minerals Separation flo- 
tation machine and a sub-aerated machine? 

4“. Why certainly | recoemize a difiercie= 

X-Q. 110. Aren’t vou using a sub-aerated ma 
chine? 

A. We are using one now, yes. 

X-Q. 111. Upon whose advice did you adopt that? 

A. That was put in on our own— 

X-Q. 112. And you have not entirely confined your 
operations to the direction and advice of Mr. Owen 
or the Minerals Separation, have vou? 

A. Not entirely, no. 

X-Q. 113. And aside from advising you to change 
the amount of oil and to change from the use of oleic 
acid to pine oil, what other changes did Mr. Owen 


recommend to vou? 


P. 4145, L. 23, insert “Did you know that before Mr. 
Owen told you. A.” after “119.” 
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A. Why, he recommended—he worked in the plant 
for quite a while and during that time he experimented 
in many ways with dilutions of feed, with fineness of 
grinding, with various treatments. 

X-Q. 114. Just confine yourself to the recommenda- 
tions that he made, Mr. Atwater, as to the things that 
you adopted. I asked you what he recommended? 

A. Why, there were many small mechanical de- 
tails in the mill. The principal recommendations that 
he made are those that I have already mentioned. 

X-Q. 115. Well, at that time had you not informa- 
tion that pine oil was being used elsewhere? 

m, Yes. 

X-Q. 116. Where was it being used, 1f you know? 

A. I think they were using pine oil at that time at 
the Timber Butte mill in Butte. 

X-Q. 117. What time was that? 

A. This was in 1914. 

A-Q. 118. Don’t you know that they were using 
pine oil at the Butte & Superior at that time? 

A. I was about to add at the Butte & Superior? 

X-Q. 119., I believe I did; I don’t know whether I 
knew it before; we were all changing our oils—the 
various flotation plants were changing their oils pretty 
rapidly at that time, experimenting. 

X-Q. 120. Then Mr. Owen did not tell you anything 
that was not generally known, did he; that is, about 
the desirability of changing from oleic acid to pine oil? 

A. No, I suppose not. 

X-Q. 121. Now. the, what did he tell you that was 
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not generally known, or which you did not know be- 
fore, in connection with the process? 

A. I think the value of his services to me was main- 
ly in his definite knowledge and his definite statements 
and recommendation in putting into operation— 

X-Q. 122. I don’t like to interrupt you, because we 
usually get along faster if I don’t; but please answer 
the question; what did he tell you that you did not 
know and that was not generally known? 

A. lam not responsible for general knowledge. If 
vou ask me what I know I will tell you. 

4-Q. 123. What did he tell you that you did not 
know then? 

A. He told me to use less oil, and the kind of oil to 
use, and more acid and more heat, and I did not know 
that those were the proper things to do until he told 
ine so. 

X-Q. 124. You had used heat before? 

A. We had used heat before. 

X-O. 125. Winat temperature = 

A. We ran the machine at about 100° F., I be- 
lieve. 

X-Q. 126. The centigrade scale has been used 
throughout the testimony, so would you reduce that to 
degrees centigrade? 

A. Yes; about 40° C. 

X-Q. 127. Had you ever operated before at 40° C.? 

A. We were operating then at 40. He raised the 
temperature above 40. 

X-Q. 128. To what? 
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Pee U or oo” C. 

o>, 129. Tied you ever operated before at 55° C.° 

A. Probably; certainly not steadily. 

X-Q. 130. Didn’t you operate the Butte & Superior 
Ment at 55 to 60° Cr 

‘A. No, I don’t think we operated the Butte & Su- 
perior plant as high as we operated the Basin plant 
which we put in. 

X-Q. 131. Well, Mr. Atwater, from your experi- 
ence in flotation, do you or do you not subscribe to this 
general statement, that every ore—and in that I em- 
brace tailings of course. 

A. Yes. 2 

X-Q. 132. [very ope furnishes its own flotation 


a 


problem ? 

A. Yes, I subscribe to that general statement. 

X-Q. 133. Then the changes and variations which 
are made in operation are largely due to the character 
mietne product being treated; is that not true? 

f= That is true. 

fe). {34 So, where a greater degree of heat, a 
larger amount of oil, a larger amount of acid, if acid 


is used—a greater degree of agitation, a greater de- 
gree of dilution, all are factors that enter into flota- 
tion operations as you endeavored to apply them to dif- 
ferent products, isn’t that true? 

A. Yes, that is true. 

X-Q. 135. What is the percentage of iron and in- 
soluble in your present concentrates. your copper con- 


centrate; | only mean approximately, of course. 
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A. The iron runs about 10% and the insoluble runs” 
15 or 20%; that will do for an approximation. 

X-Q. 136. What is the per cent of iron? 

A. About 10% I said, and 15 or 20% insoluble. 

X-Q. 137. What is the balance of your hundred 
Mer Cent: 

A. Well, we have the copper and the silver. 

X-O. 138. You have 9% copper? 


A. Weill, add it up there; there is 9% copper; add | 
the silver to that, and then add the 10% of iron, and 


we have a little lead—1% of lead, no, there is very lit- 


tle lead. ‘The rest would be insoluble, or very nearly | 


so; it would make about 40, wouldn’t it? 

X-Q. 139. Do you desire now to say that your m= 
soluble is 45 rather than 15? 

A. Yes, I think that is closer to it. 

X-Q. 140. Now, these copper concentrates that were 
made from the tailings deposited during the old Heinze 
operations, at Basin reduction works, extending over 
a period of a number of years prior to 1910? 

1) aes: 

X-Q. 141. What is your ratio of concentration m 
the treating of those tailings? 

A. About eight or nine tons of ore into one of con- 
Gentrate. 

X-Q. 142. Running 9% copper, the concentrate, of 
course? 

eel Y CS, 

X-Q. 143. What is the copper assay of the heads 
into your flotation machine? 


| 


_ Butie & Superior Mining Company. 4149 
Maxwell W. Atwater. 


_. About 1.25% copper. 
“A. The tails run around .2 when the machine is 
operating well. 

X-Q. 145. What does it run when it is not operat- 
ing well? 

A. About .4 or 55. 

X-Q. 146. What else do you find in those tailings: 
what other metal? 

A. Silver, and a little bit of gold; silver is the only 
thing that amounts to anything in value. 

X-Q. 147. You stated that you were using a sub- 
aeration machine; I more properly should have asked 
this a while ago when we were discussing your plant. 
Was that sub-aeration machine in existence in 1910 or 
was there such a machine in existence in 1910—to your 
knowledge, of course? | 

A. Not to my knowledge. 

X-Q. 148. Now, Mr. Atwater, regarding this esti- 
mate that you made of a million dollars excess profits 
between the time that the Basin mill started on wet 
concentration and the time when flotation was adopted, 
what recovery do you assume in your wet concentra- 
tion upon the Butte & Superior ore? 

A. When I made that computation I believe I used 
55% recovery; between 55 and 60% I must have used. 

X-Q. 149. You would not assume 65 or 70? 

A. I did not assume 65 to 75, no. 

X-Q. 150. Would you do that from your knowledge 
of that ore? 

A. 1 would not. 
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X-Q. 151. When you say you would not assume 65 
to 70% recovery, have you in mind the plant in which 
you were operating? 

ive YG: 

X-Q. 152. Is that one of the factors? 

A. Yes, indeed. 

X-Q. 153. By that you mean that the Basin plant 
was not well adapted to milling—to successful milling, 
do you not? 

EXON NCES. 

X-Q. 154. Well, how would that have affected the 
increased recovery in flotation, if the Basin plant was 
wasteful? How would that affect the additional re- 
coyery by flotation? 

A. Well, the best we ever did in the way of recov- 
cries at the Basin plant by wet concentration for a 
month’s average, was 60% I ‘believe; 60 or very close 
to that. 

Aa YES, 

X-Q. 156. The mill was all out of alignment? 

Aedes 

X-Q. 157. The launders were right against the 
ground, underneath the floors, causing a constant over- 
flow and flooding of the mill, was it not? 

A. The mill was in very bad condition. 

X-Q. 158. The elevators were in very bad condi- 
tion, constantly breaking and overflowing and not per- 
forming their functions, were they not? 

mee Uhat is true 

X-Q. 159. It was impossible to place—I wouldn’t 


P. 4150, After L. 19, insert “x-Q. 155. You know why 
you did not make a better recovery ? ” 
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say it was impossible, but it was practically impossible 
to place your tables upon a level base for successful 
table operations, was it not? 

m Yes. 

X-Q. 160. The mili was sloping down hill, was it 
not? 

A. Yes, it was actively sloping down hill. 

X-Q. 161. It was a very bad mill, was it not? 

A. A very bad mill. 

X-Q. 162. Do you think that had anything to do 
with the fact that there was 14 per cent zinc contained 
in the tailings? 

me Yes. 

X-Q. 163. Now in addition to the tailings that you 
found there as a result of Butte & Superior operations 
were there any other tailings deposited there? 

A. No. 

X-Q. 164. Don’t you know, Mr. Atwater, that there 
was the—that during the Heinze operations that a large 
tonnage of zinc ore from the La France mine or the 
Lexington mine of the La France Company had been 
milled in that plant at Basin? 

A. I know that they had a mill running there of a 
few hundred tons—I would call it a few hundred tons, 
not a large tonnage. 

X-Q. 165. You state that as a matter of knowledge 
of as a matter of impression, Mr. Atwater—I better 
ask you this way: Do you know whether or not the 
Basin Reduction Company or the La France Company 
operated that mill upon Lexington ores over a con- 
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siderable period of time constantly, meaning many 
months. 

A. You mean while we were operating there? 

X-Q. 166. No, I mean before? 

A. No, I do not know. 

X-Q. 167. Now, during the time that the Butte & 
Superior was operating at the Basin mill or at least 
during a part of the time the Butte & Superior was 
operating at the Basin mil], the mill was divided into 
two units, was it not? 

ee es 

X-Q, 168. Butte & Superior using one unit and the 
La France or Basin Reduction Company using the 
other? 

A. The La France Copper Company reserved the 
right to use the other half. 

X-Q. 169. And they did do that, did they not? 

eee Or a sioutetinic: 

X-Q. 170. Can you tell how long a time? 

A. No, I can’t tell you that. 

X-Q. 171. Can you tell us what tonnage of zinc ore 
from the Lexington mine they treated there? 

A. No, I can’t tell you that. I was under the im- 
pression it was a few hundred tons while we were 
here. 

X-Q. 172. Then I will ask you one general question 
to cover all of that: Can you tell us the recovery that 
they made; the percentage of zinc in their tailings; or 
approximately the number of tons of tailings deposited 
by the La France operations? 


x 
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A. I cannot. 
X-Q. 173. Or anyone of those facts? 
A. None of them. 


X-Q. 174. Now, in estimating the profits which 
you say might have accrued to the Butte & Superior, 
what allowance for interest and amortization on the 
original investment did you make? 


A. I made no allowance whatever. 

X-Q. 175. How did you calculate the amortization 
on the hypothetical flotation plant? 

A. I had the figures, costs and returns, of expenses 
that went to the Butte & Superior operations in Butte 
and Basin. I[ had those at the time and I added to 
them the cost of treating the tailings, which I had 
treated myself there. IT knew the cost per ton of treat- 
ing those tailings. { added the—t-added to the con- 
centrate ‘fepurts the extra recovery they would have 
made, and as | remember these computations, the dit- 
ference was: over a million dollars. 

X-Q. 176. Now, Mr. Atwater. can you furnish us 
with a table which you used? 

A. What table? 

K-Q. 177. The table that you used in getting up 
these figures? <A table showing all of the facts that 
vou considered in arriving at this one million dollar in- 
creased profits? 

A. The table of costs for the Butte & Superior oper- 
ations or the table of my computations? 

X-Q. 178. The table of your computation? 
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A. No, I cannot. I made those computations some 
years ago. 

X-Q. 179. Well, surely, Mr. Atwater— 

A. (Interrupting.) I haven’t got those papers. 

X-Q. 180. Can’t you do it for us now; can’t you 
make up a table? 

A. While I am sitting here? 

X-Q. 181. Oh, no, no, not while you sit there. 

A. Why, certainly, yes. ° 

X-Q. 182. When will you do that? 

A. I will do that as soon as J am able, I will today 
or tomorrow. 

X-Q. 183. Will you do that and furnish it to us? 

A. With pleasure. 

X-Q. 184. Did you add to the cost of concentrating 
equipments and operations to keep the tailings out of 
the creek at Basin? Do you recall that now offhand. 
whether you did or not? 

A. Oh, no, I didn’t add that. There was no cost to 
that. 

X-Q. 185. Did you add the cost of installing—ot 
installation for finer grinding? 

A. Certainly. 

X-Q. 186. You did? 

A. Certainly. 

X-Q. 187. Finer grinding would have been neces- 
sary? 

iy YS, 

X-O. 188. How many mills did you allow for? 

A. I didn’t allow for anv number of mills. I mere- 
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ly took the cost of our own operations at Basin. By 
our Own operations, I mean the operations in our pres- 
ent flotation plant. 

X-Q. 189. All of these things of course that you 
took into consideration will be shown upon the table 
that you are going to furnish us, isn’t that true? 

A. I will show you the way I arrive at my figures, 
vat my results. 

X-Q. 190. Now, practically all of this—what pro- 
portion I will ask you of the fifty to sixty thousand 
tons of tailings were produced before flotation was in- 
stalled at Basin, if you know, Mr. Atwater? 

A. You mean before we put the Hyde plant in at 
Basin? 

X-Q. 191. Before Mr. Hyde put the Hyde plant in 
at Basin, yes. 

A. About half of that amount—I am guessing at 
that; | can’t tell it accurately without the record. 

X-Q. 192. Mr. Atwater, do you remember a visit 
made by Mr. Dosenbach and Mr. Wickes to your mill 
just after you had started operations? 

MR. WILLIAMS: Unless the intent of the testi- 
mony is to in some way bear upon the direct examina- | 
tion, it seems to me that that is unwarranted. 

MR. KREMER: It is or I wouldn’t have asked it. 

Sie COURT: Weewill see what he comes to: 

X-Q. 193. MR. KREMER: Do you know? 

A. Yes, I remember a visit by Mr. Dosenbach and 
Mr. Wickes. 

X-Q. 194. After you had been operating a couple 
of months approximately ? 
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me ves, | thank so: 

X-Q. 195. You were using six to ten pounds of 
oleic acid then, were you not? 

A. We were using all of six pounds, yes. We 
might have been using ten pounds. 

X-Q. 196. And Myr. Owen visited your plant at that 
time ? 

eee aeniioke later. 

Oe eater a 

Ay i think later. 

X-Q. 198. Didn’t they tell you at that time to use 
pine oil with the oleic acid. 

A. I don’t remember their telling me to use pine oil 
with oleic acid, no. : 

PO > = Po you remember telling anyone at your 
plant? 

A. I donot, no. I don’t remember that. 

X-Q. 200. Was it communicated to you that they 
had told any one of your employes? 

A. J do not remember. 

X-Q. 201. What was the circumstances if any of 
the comment about pine oil during that visit? 

A. J know of no comment on pine oi] during that 
visit. 

*K-Q. 202. And will you state that they did not tell 
you to use pine oil with the oleic acid? 

A. I will not state so. J 

X-Q. 203. You will only say that you dn “mt eee 
member ? 

Eee baat iseall | eanmea 
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X-Q. 204. You certainly would have remembered 
it, Mr. Atwater, would you not? 

A. If they told me so then I don’t remember, Mr. 
Kremer. 

B®, 205. All right. Mr. Atwater, did you ever 
see the flotation process practiced in an operation pro- 
vided with three spitzkastens, such as is shown by the 
diagram accompanying the patent in suit, 835,120; 
Did you, Mr. Atwater? 

A. I don’t remember such a machine. 

X-Q. 206. Being as interested as you are in flota- 
tion, you probably would have remembered if you had 
ever seen it, would you not? 

A. I think if I saw a machine like that running and 
treating ores that I would remember it, yes. 

X-Q. 207. Did you ever see one that was not run- 
ning and treating ores? 

A. You mean a full sized machine built to treat 
commercial ores? 

X-Q. 208. Yes. 


A. [think T would remember having seen that ima- 


chine. 
X-Q. 209. But you never did? 
m. No. 


X-Q. 210. Did you ever see a flotation process prac- 
ticed with up currents of water in the spitzkasten as 
shown in patent 835,120? 

Pee ou are veferrime to this machiner | haven't 
read the description of it. It is rather hard to read 
some of these pictures. 
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X-Q. 211. Can’t you read the picture? 

A. It shows no current. 

X-Q. 212. What? 

A. You mean there are up currents of water desig- 
nated here? 

X-©. 213. Wiat are tiese: 

A. I don’t remember seeing such a machine with 
up currents of water, no. 

X-Q. 214. You would remember, would you not, if 
you had seen it? 

A. I don’t know. 

X-Q. 215. Have you ever seen the flotation plant 
practiced with the cone Gabbett? 

A. On a commercial scale? 

nO 2G ver 

ro = INGR 

X-Q. 217. Have you seen it in experiments per- 
formed? 

ome Ges: 

X-Q. 218. [n the court room and in laboratories + 

ie OS. 

X-Q. 219. Have you ever seen the flotation process 
practiced in an apparatus in which the pulp after agi- 
tation flowed over an open apron such as is shown by 
the diagram accompanying patent, 835,120? 

A. No, I never saw any operation carried on with 
that machine. 

X-Q. 220. Do you think it practicable to use such a 
machine as I have described, in commercial operations? 

A. Why, I think it is practicable, yes. 
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X-Q. 221. Why haven’t you done it? 

A. Perhaps I never thought of doing it. 

X-Q. 222. You have seen that picture many times, 
haven’t you? 

A. I never studied that picture. 

MR. KREMER: That ts all. 


Re DiRBCT EXAMINA BION. 
Py MR. WILLIAMS: 


R-Q. 223. You have mentioned Mr. T. M. Owen? 

iN. YES. 

R-Q. 224. What was his position in connection 
with Minerals Separation Limited? 

A. He was one of their field experts at that time 
he made the recommendation I spoke about. 

R-Q. 225. And was he sent to you by Minerals 
Separation? 

A. Yes, he was. 

R-Q. 226. I didn’t ask you the extent of the dump 
of the Heinze copper dumps that you are now treat- 
ing. What was the amount of these dunips at the time 
you started operations? 

A. Between—about sixty thousand tons, maybe 
eighty thousand tons. They are very difficult to meas- 
ure as they lie. 

R-Q. 227. There was something said about some 
other dumps—vou live at Basin, don’t you? 

A. I live at Basin. 

R-Q. 228. You know pretty nearly what dumps are 
there, don’t you? 
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A. Yes, [ ought to know. 

R-Q. 229. If there were any other dumps there you 
would probably know it, wouldn’t you? 

A. Yes, indeed. 

Mk. WILLIAMS. Gira is alll 


WILLIAM MASON GROSVENOR, caliegta- 
a witness in behalf of the plaintiff in rebuttal, 
being first duly sworn, testified as follows: 


DIRECT Was TION: 
BY MR. WILLIAMS: 


Q. 1. State your name and residence? 

A. William Mason Grosvenor: 125 West 58th 
street, New York City. : 

Q. 2. What are your qualifications as to scientific 
matters involved in the process of froth flotation con- 
centration of ores? 

A. My under-graduate training was obtained at the 
Polytechnic Institute at Brooklyn, where I pursued 
both the chemical and engineering courses for five 
vears, and received the degree of Bachelor of Science. 
\s a matter of fact I was interested in physics and 
chemistry a great many years before J went to college 
and was experimenting with them. 

Aiter graduating I returned there as Drees 
Austin’s assistant and did teaching work for a year. 
Dr. Austin advised me not to continue teaching work 
but to pursue mv course and T went to John Hopkins 
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University, where I took the major courses in chem- 
istry with physics and mathematics as minors, the 
chemical work being under Dr. Remsen, the physics 
and mathematics both under Roland and Ames. The 
physics and mathematical work was completed the first 
year and it then became necessary for me to do some 
practical work, interrupt my education. I went west 
for some New York people—came west to investigate 
the iron ore and gold and silver ore mining and treat- 
ment, the iron in Michigan and Minnesota and the 
gold and siiver in Cripple Creek and some other points 
in Colorado. After that I became chief chemist of the 
Costner Electrolitic Alkali Plant in Saltville, Virginia, 
where I became especially interested in electro-chemical 
work and was then able to pursue my educational work, 
so that I went to the University of Pennsylvania to 
get the electro-chemical work under Professor Smith. 
There I also had physical chemistry under Professor 
Harden and physics under Dr. Barker. 

Since leaving the University practically all of my 
time has been devoted to technical work. 

eo. Did yo reier to the fact of any degree re- 
ceived at the University of Pennsylvania? 

A. I failed to mention that J received the degree of 
Doctor of Philosophy in 1898. 

Since leaving the university my work has been al- 
most exclusively the study and investigation of indus- 
trial processes and the principles on which they de- 
pend, generally with a view to improving their com- 
mercial operations, and occasionally with a view to 


- 
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patent distinction or characterization. The first work 
that J did was the investigation of the electrolytic gold 
extraction process, which never became practical. The 
theory was all right, there was plenty of theory, but it 
was one of those cases of an invention that fails be- 
cause of some perhaps perfectly obvious practical point 
that had been overlooked because no one happened to 
think of it. Then I undertook work for the Ampere 
Electro-Chemical Company, a corporation organized to 
do inventing and developing work in scientific lines. 
With that were associated C. S. Bradley, men like 
Prof. Puping, of Columbia University; Messrs. Crock- 
er & Wheeler, of Crocker, Wheeler & Co., and Cooper 
Hewitt. In 1900 I went to the General Chemical Com- 
pany as ecmerel superintendent of ¢#e plants manufact- 
uring chemicals, and two years later to the investiga- 
tion department of that company, where the work was 
the examination and investigation of means of improv- 
ing our own processes, and also of new processes 
brought in for the consideration of the company. I 
then became superintendent of the Contact Process 
Company of Buffalo, which had purchased and was in 
the process of installing a number of new processes 
from Germany, and was ‘om elled to do a good deal 
of studying of new methods fter that some work 
was done in the design and construction of conveying 
and handling machinery as a contractor, and in that 
work I came in contact with a number of technical and 
mechanical problems in the new industries that were 
being installed at Niagara Falls. From 1907 to date 
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| have been engaged in consulting practice in New 
York City, and my work has brought me in fairly inti- 
mate contact with a number of colloids, such as glue, 
leather, paper and celluloid. 

Q. 4. When did you commence to give any study to 
the subject of the flotation concentration of ores? 

A. About the beginning of 1914, when I undertook 
for Minerals Separation, Limited, a study of the pro- 
ces, the literature, and the principles—particularly the 
principles upon which the process relied, as far as could 
he ascertained. 

©. 5. And in the suit of Minerals Separation Limit- 
ed, against Miami Copper Company, which was tried: 
at Wilmington, Delaware, did you give any testimony 
and do any work in connection with that suit? 

me I did a great deal of work in the preparation 
for the suit, and made a great many hundred tests, 
and photographed a number of them, using the mov- 
ing picture method of photography, and testified dur- 
ing the trial, and presented the pictures of what hap- 
pened under given conditions with given materials. 

O. 6. Were those pictures exhibited to Judge Brad- 
ford? 

f They were. 

O. 7. And put in evidence in that case? 

m™ hey were. 

Q. 8. And were they exhibited to the Circuit Court 
of Appeals of the Third District at Philadelphia dur- 
ing the argument of the appeal? 

A. They were. 
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Q. 9. In the course of your study of flotation have 
you examined the operations of the mills that were 
operating the process? 

A. At the Miami mill, at Inspiration—where I had 
of course more opportunity to discuss the processes 
with men who were working it—and at Anaconda; 
also at the Butte & Superior. 

©. 10. Now, the—before going into a consideration 
of the phenomena, will you define the terms of the art, 
insofar as you propose to use them? 

A. In order to avoid confusion, I will try to use 
mineral and gangue in the sense that by mineral J mean 
sulphide or similar non-wetting portion of the ore, in- 
cluding sometimes metal; and by gangue, the silicious 
or other portions of the ore not mineral. 

By oil I mean the undissolved portions of the liquid, 
or easily liqujfied organic bodies, having a preference 
for wetting minerals as compared to gangue. I do not 
mean vinegar or acetic acid of any strength, or alco- 
hol, or dissolved phenol; that is, I do not mean to refer 
‘to them as oils. 

By frothing agent, or mineral frothing agent, I mean 
a body capable of producing a highly mineralized froth 
by the addition of it alone to a properly aerated and 
agitated pulp. An oil may be a mineral frothing agent. 
A soluble frothing agent is one which is dissolved in 
the water of the ore pulp. 

When I speak of selection and selectivity, I mean 
the act or power respectively of attaching to one body 
rather than to another. 
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By affinity and attraction J mean the tendency o/ 
one thing to attach itself to another (without going 
into the question of: whether the reasons are physical 
or chemical) and to remain thus attached. or by prei. 
erence in close proximity. 

When I speak of a film or layer, I mean to try to 
make some distinction between the two, because a film 
is a thin layer, and while it is true that no major limit 
can perhaps be set to the thickness of a film, I should 
regard it as absurd to speak of an oil film or adsorp- 
tion layer anything like 1/100 of an inch thick. 

Now, in regard to adsorption, I think the use of that 
word should be limited to the increased concentration 
of a dispersoid within the adsorption medium at the 
boundary of the medium, a strictly surface effect. 
Now, a dispersoid is anything that is dispersed, like 
salt dissolved in water, or colloidal slimes, so-called, 
suspended in water. and the water in that case is called 
the dispersion medium, the thing in which the disper- 
soid is dispersed. That was the definition I prefer -of 
adsorption, the drawing together or concentration of 
this dispersed material at the face (the limiting face) 
of this dispersion medium—the meaning which Van 

(nePoreinaior of the wterim, preterned «to 
give it. However, the defendant’s scientific experts 
have used the word adsorption in its far more general 
sense, meaning the unequal distribution of: the sub- 
stance at the boundary between two phases, ‘and | 
think it would be wiser to have that meaning for the 
discussion. For instance, we speak of .two phases, 
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water and air where they meet. We speak of those as 
a liquid phase and a gascous phase, and it is in that, at 
the interface,that the water is forming a layer increas- 
ingly dense as it approaches that face, and increasingly 
heavy (that is, in the sense of specific gravity) and the 
air, as it approaches that interface is increasingly con- 
densed and will form a very, very thin layer thereat. 

I want to avoid the sort of confusion which seems to 
me € arise if we do not stay with one definition or the 
other. Professor Taggart, when asked if there was 
not an adsorption layer at the oil-water face (Diagram 
7, exhibit 130, Q. 142 and 143), answered: ‘“Adsorp- 
tion of What?” and went on to say, “I don’t know of 
any particular adsorption there that is of any import- 
ance in the discussion. It is possible, it is true, that if 
there is present in either the oil or the water, any con- 
taminant, there will be adsorption of that contaminant 
at that interface, but I do not know of any such con- 
taminant in the flotation process.’ For instance, there 
he seemed to use the a Van esceerder sinition, In 
answer to question No. 146 he has changed his thought, 
or the idea is changed, and he said: “There is a layer 
of regularly varying concentration, from all oil, less 
and less and less oil, to all water.” In question No. 
147: “Unquestionably that would be an adsorption 
layer.” Page 904. | 

Prof. Bancroft has refused to regard the surface 
film of water varying in density where it met any limt- 
tation—where it met air—as an adsorption layer; in 
fact he quite scouted the idea, although he defines ad- 
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sorption himself, as: “Adsorption is surface conden- 
sation, or concentration,’ and there would be conden- 
sation—concentration in the condensation at that layer. 

Also it has been said in testimony that particles of 
mineral .005 errithameters in diameter are adsorbed into 
an interfacial film. The precise dimensions are not 
given, but they were spoken of as the mineral used in 
flotation, and that is one of the intermediate sizes of 
particles. That’ also stated in connection with the tes- 
timony in regard to Diagram No. 7 by Prof. Taggart, 
question 141, and was adopted by Prof. Beach, ques- 
tion 157, page 1014, concerning which we are told that 
the film may be 100 molecules thick. Prof. Beach, 
question 152, page 1012, “that would be somewhere in 
the neighborhood of four millionths of an inch.” That 
illustrates one view of the adsorption layer, while Pro- 
fessor Bancroft would have us regard as an adsorption 
layer any thickness of oil whatever, or of any adhesive 
material, that will hang onto mineral or to metal; ques- 
tions 160 and 161, page 1131. He might regard the 
butter, no matter how thick the layer was, on the small 
boy’s bread, as being adsorbed. By adsorption, there- 
fore, I shall try to confine myself to the film which is 
held to the mineral by the range of forces 
the-rence~et—terees. at the interface exclusively, |I shall 
regard as coherentwthe additional oil or material which 
sticks to that film. I think there is a difference and 
an important difference between those two. 

By bubble I do not mean merely the air in the bubble 
or the outside skin or surface, which may be some hun- 
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dred thousandths of an inch thick, or the adsorbed film 
of acetic acid on the outside of that interface, which 
may be a few hundred thousandths of an inch thick, 
or the layer of oil which I should call film of oil, on 
the inside, which may be a few hundred thousandths 
thick, or the adsorption film between that oil and the 
air, but I mean the whole bubble, as it moves through 
the pulp, including everything that functions asa bub- 
ble proper. That is a natural definition and its im- 
portance becomes considerable as we go into the mat- 
fer: 

By attachment, either indirect or direct, and possi- 
bly very intimate between the air and the mineral, I 
do not limit the kind of attachment to surface tension 
or electrostatics, or any other cause or method of at- 
tachment, but when I speak of direct ‘attachment I 
mean the direct attachment of that mineral particle to 
the air bubble, which is intimate and physically im- 
mediate, holding the two together as a whole, with 
whatever adsorption layers there may be on the sur- 
face, either of mineral particle or of the bubble as a 
whole. Where something comes between the mineral 
and the air, with a practical, substantial, effective ac- 
tion to separate them in space, and materially affects 
their inter-action, for the purposes in mind-I would 
call the attachment then an indirect attachment. 

Professor Taggart himself, quite naturally and un- 
consciously makes the same distinction and the same 
definition, when he overlooks the theoretical side ‘on 
page 912, question 177: “Q. And where is the min- 
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eral, the metalliferous mineral product? A. The min- 
eral is wholly within the bubble, the film.” Then he 
goes on to emphasize that, not as a theory but as an 
observation of fact: This , direct attachment to the 
bubble— 

Also Prof. Beach, in the answer to question 36, 
where he refers to this adsorption layer, from which 
bubbles may be constructed, and by its adhesion to the 
particles they are separated from the gangue. 

To illustrate this point, I want to submit a set of 
diagrams, of which No. i—(I have not numbered 
these, Mr. Williamis, and I am sorry to say we have no 
reproductions of them)—shows much enlarged what ] 
have many times seen to be the position of the unoiled 
mineral when attached to the unoiled air bubble in dis- 
tilled water. 

No. 2 similarly represents the mineral particles when 
minutely oiled and attached to,minutely oiled bubble. 

No. 3 similarly represents a mineral particle carry- 
ing perhaps a third of its own volume of oil, 8 per 
cent by weight in the case of galena, and attached to 
the oiled air bubble. 

No. 4 similarly represents a mineral particle either 
having slightly more oil or attached to an oiled bubble 
that 1s moving or straining at the oil connection. This 
last condition [ have called indirect attachment or link- 
ing of the mineral to the bubble by an oil neck, and the 
first and second conditions I call direct attachment of 
the bubbles, What the third condition may be, #adepend- 
ent upon circumstances, the character of oil, the kind 
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of agitation, the amount of oil, the shape and fineness 
of the mineral particles; but it is obvious mechanically 
that for every set of working conditions there lies be- 
tween No. 2 and No. 4 a condition whereat the attach- 
ment ceases to be substantially direct to the bubble it- 
self, as a whole, and is accomplished only by a weak 
neck of oil. Prof. Bancroft correctly described this 
in his answer to questions 118 and 119 on pages 1109 
and 1110, and correctly made his statement regarding 
what would happen when too much oil or too heavy a 
particle was used, that is, too much pull on the indirect 
attachment link. He says: 

“The oil would neck off and the particle would not 
be lifted.” 

Now, this neck of oil or an amount of oil which un- 
der working conditions permits the formation of such 
a neck, I regard as a means of indirect attachment be-- 
tween the mineral and the pulp. Such oil is not a prop- 
er part of the bubble because it does not contribute in 
any way to the proper functioning of the bubble, nor is 
it a proper part of the oiled mineral because it interferes 
with the natural behavior of the mineral particle. In- 
stead of promoting the function of either bubble or 
mineral particle for the purposes in hand, it is simply . 
a mass of oil within which the particle of mineral has 
been entrapped at one point and within which the bub- 
ble of air has been entrapped at another point. Each 
of them is beyond the influence of the forces of the 
other. That, I think, should make perfectly clear what 
I mean and have meant by the strong-direct attachment | 
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of mineral to an air bubble or, more briefly, to air in 
the presence of a frothing agent. I may sometimes 
speak of the attachment or the affinity of air for min- 
eral when minutely oiled in another sense. In my. 
opinion it is quite possible that there should be such at- 
tachment directly through an oil layer, if the oil layer 
is sufficiently thin, though it 1s obviously not necessary 
or essential to the success of the air froth process, so 
far as we can see today. I mentioned it here because 
it will serve to clear up a good many uncertainties with 
regard to the relative thicknesses of these films of one 
kind or another. 

Quincke assigns a range of molecular action as about 
two millionths of an inch; Plateau reached a value of 
five millionths by the limiting thickness of glycerine 
films; Park, by the wetting of powders reached a value 
of six millionths, this being their determination of the 
so-called range of molecular action, which means the 
reaching out of the forces which we understand causes 
concentration at surfaces. Now, Lewis, in 1910, con- 
cluded as the result of many experiments on adsorp- 
tion at the oil-water interface, that the adsorption 
films, in the case of one of the least actively adsorbed 
material, was about six millionths of an inch. 

Devaux, in 1912, proved that the maximum thick- 
ness of certain oil films on water or mercury (which 
{ regard as comparable with our minerals or metals) 
before globules began to form, exhibiting the action of 
oil in bulk, was six one hundred millionths of an inch 
and that these films became stable against the thicken- 
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ing action of lenses or of an excess of oil when the 
films reached a thickness of about twelve one hundred 
millionths, even though there is more oil than required 
.to make up that particular layer and enough to build 
up and form either globules or lenses on the surface of 
this layer. The layer remained stable against these. It 
was shown that the rest of this film would not increase 
beyond about ten millionths of an inch. Now, we have 
therefore the minimum oil layer, according to Profes- 
sor Bancroft, about one eme—hundsed millionth of an 
inch, somewhere 1n that general range. The maximum 
about six, on top of which or around in which there 
may be respectively globules or Jenses, and if these 
lenses are present then the layer becomes slightly thick- 
er and we have one, the layer which is stable against 
lenses. 

ita simply to use one hundred millionths of an inch, 
which we will regard as the unit, and simply taking the 
number of one hundred millionths concerned only. In 
passing it might be well to emphasize the fact that the 
one hundred millionth is a pretty small unit for flo- 
tation or for mineral particles that are used in flota- 
tion. 

‘Now, the range of molecular action or the reaching 
out of one kind of matter to affect another, the reach- 
ing out of one unit of matter to affect the mass of 
matter itself, has been stated by Quincke as two hun- 
dred, Plateau as five hundred, Parks as six hundred, 
lewis (in the sense of the adsorption layer at the oil- 
water interface) as six hundred, and by Professor 
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Taggart, if | recollect, about two hundred. We have 
for comparison then those ranges—from one to ten. 
and from two hundred to six hundred, the one to ten 
being the thickness of an obstructing oil layer; the 
two hundred to six hundred being the range of mole- 
cular action of the mineral to reach through oil and 
@eeect Other air on the other side. 

I believe, therefore, that I am justified in thinking 


that two hundred bromdretd millionths range of mole- * 


cular action or six hundred htwdeed millionths range 
of molecular action can easily reach through an oiled 
film which is only one twentieth or one sixtieth of that 
thickness. This will be particularly true if it is ad- 
mitted that one side of the oil film is partially mixed 
with air and the other side of the oil film is partially 
mixed with mineral. 

MR. WILLIAMS: 1 now offer in evidence the 
diagram referred to by the witness, diagram number 
1 as plaintiff’s exhibit 237. 


Diagram admitted in evidence and marked - 
EAXPLBIT 2377 


MR. WILLIAMS: | now offer diagram number 
2 as plaintifi’s exhibit 238. 


Diagram number 2 admitted in evidence and 
marked PLAINTIFF’S EXHIBIT 238. 


MR. WILLIAMS: Diagram number 3 as _plain- 
tiff’s exhibit 239. 


Diagram number 3 admitted in evidence and 


marked PLAINTIFF’S EXHIBIT 239. 
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MR. WILLIAMS: Diagram number 4 as plain- 
tiff’s exhibit 240. 


Diagram number 4 admitted in evidence and 


marked PLAINTIFF’S EXHIBIT 240. 


THE WITNESS: Now, illustrating the import- 
ance of the thickness of the stable layer which we have 
stated as having been determined by Devaux ay about 
ten one hundred millionths of an inch, and the im- 
portance of the fact that that it is stable against the 
presence of lenses or nodules of oil. Suppose we have 
a part of the film of the bubble which we will draw of a 
minute thickness, as compared with the diameter of the 
bubble. We will call the lower portion of the diagram 
“W”’ beneath the film, the water; ‘““O” the oil and “A” 
the air above that film. Nowy, certainly in level films 
we find that when that eer thickened beyond ten 
one hundred millionths, nodules gather. I have ob- 
served the phenomena, but can claim no credit for hav- 
ing determined it or having discovered it. If the film 
is contracted the little nodules bristle upon it. In 
some cases it occurs rather as a thickening of the lay- 
er, one side or both sides. One such nodule we will 
mark “N,’” and the lens “L.” The presence of such 
nodules or lenses does not interfere with the import- 
ance of the general statement of dimensions that we 
have made because the film of ten one hundred mil- 
lionths is in many cases at any rate stabilized against 
the present of these nodules or lenses. 

MR. WILLIAMS: The diagram made by the wit- 


Butte & Superior Mining Company. 4175 
William Mason Grosvenor. 


ness is marked diagram number 5, and I will offer it 
in evidence as exhibit 241. 


Diagram number 5 admitted in evidence and 
mikes icCAINTIFE’S EXHIBiD 241. 


A. (Continuing.) Before proceeding with a de- 
tailed discussion of the phenomena which may be re- 
garded as essential or vital to flotation, it will be well 
to familiarize ourselves a little with the materials be- 
ing used for testing and examining these phenomena, 
and to remember that we are not attempting to pursue 
any industrial result, but to examine into certain prin- 
ciples, general basic principles, as explained by the 
character of materials that enter into flotation. It will 
be equally profitless to theorize about that on the one 
hand or to try to analytically consider a given flota- 
tion operation going on with the whirl of material on 
the other. If we desire to measure the effects and 
eliminate guesswork we must make a quantitative 
analytical comparison of the forces involved. And in 
order to do that, we must use mineral particles which 
are large enough to test to the limit the forces that 
we wish to examine so that we may quantitatively meas- 
ure the ability of these forces to overcome strains like 
the jerks and twists which the particles must undergo 
during agitation. Tor this purpose we may use galena 
particles carefully selected—carefully selected because 
we want them cubical as nearly as possible or carefully 
measured so as to ascertain the periphery or length of 
the line around the top where attachment is likely to 
take place, or the medial line where attachment seems 
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to take place and frequently the particles stick clear 
up into the bubble. And we may go further, where we 
want readily comparable quantitative results, satis- 
fying te ourselves that the galena particles attach to 
air bubbles in the same way that aluminum particles 
do; that aluminum particles exhibit the same degree 
substantially of attachment when they are clean. 
By ‘clean’ [ mean carefully cleaned in the sense which 
Professor Beach so well described—hbecause the slight- 
est trace of oil acts as a changing or modifying ma- 
terial amd Tf we take particles of a fixed diameter and 
vary their thickness, we secure a sort of scale of 
weights which we can use in examining the phenomena. 
In making these comparisons, and in particularly in 
making the photographs it is important to use perfect- 
ly plain plate glass vessels or faces through which to 
photograph, so that there may be no distortion. And 
it is also important 1n some instances to use a bottom 
for special purposes, (You might call it a false bot- 
ton), which will not wet with oil and which will there- 
fore enabie us to use oiled particles without fear of 
their attachment to the bottom of the vessel. The ga- 
lena particles are selected and weighed. Their size ts 
illustrated by Bee particles, six, sixteen and twen- 
ty milligrams, which have been used for some of the 
work, that being a six milligram particle, this second 
one sixteen and the third a twenty milligram. TI give 
these weights roundly at the nearest unit because a 
variation in the particles and a variation in the accura- 
cy of the face of the particle is greater than makes tt 
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necessary to give weight to decimal place. For pur- 
poses of comparison, for accurate calculation I used a 
set of aluminum punchings varying in thickness but 
not in diameter. 5/32" was chosen as a convenient 
diameter and the thickness used gave nine milligrams 
Wereht for the thinnest, 17, 28, 35, 42, 54, 64, 75, 89. 
68 and 104 milligrams $$ the consecutive weights of the 
particles used. To illustrate some processes, particu- 
larly to make grossly visible the oil neck and the ac- 
tion of oi] and water when mineral is passing through 
the interface between the two, I have used a large 
aluminum particle about an inch in diameter which 
can be floated, when clean, but which for this purpose 
(passing through the interface) must be suspended by 
threads that are exceedingly thin. 

We shall illustrate some of these simple manipula- 
tions, by lifting the metallic and mineral particles. 104 
milligrams of the standard set is the largest that | 
have yet been able to lift—but, owing to the present 
conditions and the difficulty of getting them perfectly 
clean, it will be illustrated with a lighter particle. We 
will then apply small or large quantities of oil to the 
particles and try to lift them, and then illustrate the ef- 
fect of moving the bubbles so that we may roughly 
compare their lifting or attaching power with that of 
what has been called the captive bubble. Professor 
Bancroft, I think, used the term “free bubble” in an- 
other sense, to represent the bubble after it has passed 
eut of the surface of the liquid or when it was lying 
in the surface of the liquid. I use “free bubble” in the 
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sense of a bubble not held, and I speak of this only 
that we may avoid confusion in reading the testimony. 
Prof. Bancroft was perfectly right in the use of “free 
bubble” as he uses it, but to make the distinction from 
the captive bubble which is held in a bubble holder, I 
will describe this as “free bubble.” The bubble hold- 
ers are of various forms. For handling a large par- 
ticle it is more convenient to use a bubble holder of 
that form (showing bubble holder). For handling 
smaller particles a bubble holder of this form is used, 
and the bubbles are made by injecting air from a drop- 
per into a liquid under the bubble holder, as illustrated 
by Prof. Taggart in his experiment. In this way we 
may determine quantitatively, although often roughly, 
but still quantitatively, the actions, forces and rela- 
tions between the materials we have to consider. In 
the pulp we have air bubbles, water, mineral, gangue 
and oil, or a soluble frothing agent, and an electrolite 
acid or salt, and these are all present with agitation. 
We will see in some cases how they react. In order to 
save time in the handling of materials and cleaning up 
of vessels and so on, I want to present many of the 
things later as pictures, also partly because they are in 
more permanent form, and clearer than any descrip- 
tion that I can give. The first question that we may 
ask ourselves is, does air alone lift mineral? We shall 
show, both by direct observation and in the pictures 
that it does. And how much 45 milligrams of a near- 
ly cubical galena piece, which is far more of course 
than is necessary in practice; but it is a measure of the 
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degree of attachment on which we can rely under cer- 
tain conditions of cleanliness and length of attachment 
line. It is the measure of force on which we can rely 
to hold a bubble and a mineral particle together. One 
might infer that perfectly good flotation could be made 
in pure water. In practice, however, the mineral does 
not hold on to its bubbles. The question then arises, does 
the oil lift the mineral? We shall see that it lifts only 
very small pieces of mineral, less than a five milligram 
galena cube, with oleic acid and spindle oil, for in- 
stance, and that this attachment is weak and wobbly; 
that oil, if present in considerable quantity, tends to 
break up into globules, while, if the quantity is small, 
it tends to break up by pulling apart between the min- 
eral and the air. 

Whereupon an adjournment was had until 2:00 
p.m. May 8, 1917. 


Pxiperoil, Wiens 

THE WITNESS: We were discussing the phenom- 
ena which occurred when oil, water, and mineral par- 
ticles, etc., were brought in contact in various ways, 
and were planning to illustrate, first the direct attach- 
ment of air and mineral. In the first instance, we will 
use aluminum particles, because it is a little bit easier 
to observe what occurs with them, and because I have 
satisfied myself that they behave in a general way and 
to a large extent quantitatively just as do the particles 
of galena or other mineral. 

In the first place we have there the small particles 
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floating on the surface. If it is knocked down, it set- 
tles to the bottom, and if an air bubble is made in the 
bubble holder by the use of a dropper, similar to the 
one illustrated by Prof. Taggart, and the bubble is 
brought down in contact with the particle, the particle 
will be attached to the bubble and raised. (Illustrating) 
Now, on a large bubbie we would have a nearly flat 
surface. It is possible, in the case of air, to raise the 
particle right through the surface and lift it out, still 
attached to the surface of the bubble. The particle in 
that case is in direct contact with the bubble, drawing 
the film of air down. That particle, probably, has in 
the extreme sense some impurity—grease, on the sur- 
face of it. Taking the successively heavier particles 
one after the other, if we cared to give the time to it 
and could give the time to it here, careful purifying of 
those, we would find that in each case the lifting was 
easier, the attachment was better in the case of the 
thoroughly purified particle; and as we reached the 
upper Jimit of what we could lift under normal condi- 
tions, which would be about the 54 milligram particle 
of this set, which I exhibited previously, we might 
. be able to lift 69, but when we got higher than that we 
would find that it was very desirable, if not absolutely 
necessary, to take those particles out and give them a 
most thorough cleaning, and use pure matter, and to 
avoid any grease in the vessel. The 104 milligram 
particle I have lifted repeatedly, when I was working 
under conditions where I could have everything per- 
fectly clean, carefully. washed, and use distilled wa- 
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ter—re-distilled water in fact, distilled the second time 
—and drawn from the lower portion of the vessel, so 
as to avoid any possible oil film that might have gath- 
ered on the upper surface of the liquid. 

I want now to illustrate something corresponding 
perhaps to the overloading of the surface with suf- 
ficient of these particles have been placed side by side. 
They will ultimately draw together and break the 
surface down, but then as they stand now together in 
there, floating in contact with one another on the sur- 
face of the water, that illutsrates what has been called 
the viscosity of the surface; and it seems to me that 
ig somewhat stretching the use of the word “viscosity” 
because viscosity I think properly used does not imply 
any maximum of resistance to extremely slow move- 
ment or extremcly weak forcing. These things are 
absolutely rigid, the one against the other, up to a 
certain small force, that they begin to acquire. In 
other words, a film of that kind behaves much more 
like a rigid body, up to very small limits, than does 
a truly viscous film. But I think anyone who has seen 
that phenomenon or who has examined the surface of 
the bubble coated with mineral particles will feel quite 
reconciled to an “armour coated bubble” or an “ar- 
mour clad bubble’. The lifting of these can be ob- 
served. At this time [ may say that if any one cares 
to sce the condition of the particles lifted that way and 
suspended in that way it can be done here. It makes 
no difference whether the particles are lying on the 
hottom and picked up by the air or whether we go 
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down and pick ‘them up. The net result is just the 
same. In some cases the particles may overlap a lit- 
tle; in some cases they may stand edge to edge: “a 
this instance one of the particles which had not been 
knocked down to the bottom was picked up by the bub- 
ble, a large bubble about three quarters of an inch 
in diameter, which was already laden with six of the 
particles which had been hanging on the surface. 

QO. 11. Describe what you have done? 

A. T have taken a large sized bubble holder. and 
brought 1t down upon the sur fac, of the liquid at which 
were already floating six aluminum particles .012 
inches in thickness, and weighing about 9 milligrams 
each, while there wds also a similar particle lying 
at the bottom of the vessel. This descending bubble 
holder, however, caught the surface of the water and 
formed a bubble with it which carried down the six 
particles. The bubble was then carried down to the 
bottom and picked up the seven all attached to the bub- 
ble. Now, these particles, so far, have illustrated di- 
rect attachment to the air, as I call it, because the air 
is in direct contact with the particle, and it seems to 
me to prevent the extension or contact of the water 
with the particle. Large particles can be lifted in the 
same way and it is for the purpose of quantitatively 
examining the relative strength of attachment under 
different conditions that large particles are used. A 69 
milligram particle is now placed upon the surface and 
floated with the others. It is knocked down to the 
bottom, and in order to get the comparable condition 


Butte & Superior Mining Company. 4183 
William’ Mason Grosvenor. 


| want to have the smooth surface of the punching, 
so that | turn it over and place it on the bottom of 
mie cell. 

©. 12. What surface now is uppermost? 

A. The surface now is uppermost which was next 
to the bearing plate of the punch when the punching 
was made and which therefore is smooth and has its 
edges very slightly rounded, in contradistinction to the 
other surface which was roughened by the contact 
with the punching tool and has the edges slightly drawn 
into the minute interstices between the punch and the 
die. 

Q. That is, so that there is a burr around the edge? 

A. There is a slight burr all around the edge which 
would interfere with a comparison of the results and 
as we are working in the neighborhood of the upper 
range of lifting under these conditions, it might pre- 
Ment the lifting of the particle. If the particle is clean 
if will lift; if not we will have to step down the line 
and take a smaller one. The particle is not clean, does 
not lift, and a peeling of the bubble away from the 
Surface is of such a character as experience has 
taught me to recognize as the presence of a little 
@rease. [experience has also shown me, however, that 
the presence of that grease in time can be offset, as 
T believe, by the distribution of the grease over the 
bubble so that when we are working at the limit by 
rubbing of the bubble even on the supposedly solid 
grease that is attached to the particle, we are able by 
this means to distribute the grease over the bubble 
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and make a thinner layer on the particle so that now 
we can lift it, although somewhat precariously owing 
to the trembling of the hand. As we work with it 
the attachment would become strong and ultimately I 
think we can lift it quite reliably. At present it has 
_been held up for five or six seconds in spite of the 
trembling of the hand which tends to shake the par- 
ticle loose. Now, working as I say under extremely 
careful conditions to insure the purity of both the par- 
ticle and the bubble, I have been able to carry the 104 
milligram particle. If we take an amount of oil or 
grease of any kind which is what might be called 
tangible and apply to these particles we will find that 
the power of lifting, the strength of attachment is very 
much less indeed. And perhaps a striking ilustra- 
tion of that may be obtained with a very large particle 
if you choose to call it a particle. J have here an alum- 
inum disc which is approximately an inch in diameter 
and weighs something over a gram. If a considerable 
degree of purity has been obtained I will be able to 
lift that particle. It has been washed once very care- 
fully, and I think we may be able to raise it. When 
that particle has been raised, if we succeed in doing it 
(it is close to the limif\you will find that passing that 
lightly over any part of the body, the hands, but par- 
ticularly the nose), sufficiently greases the particle to 
carry it well below the lifting limit, and it will be im- 
possible to raise it. In a similar way, particles which 
have had a small amount of oil applied to them, minute 
in any commercial sense, fail to lift when brought in 
contact with the air bubble. 
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The reason for attempting to carry out this sort of 
lifting with varying sizes of particles and varying de- 
grees of purity and varying amounts of oil is in or- 
der to examine quantitatively the effect produced by 
the different factors in different proportions as they 
enter into the fundamental operations of flotation. 
(Witness fails to lift the particle). The large particle 
fejust on the limit of lifting, and I am afraid that 
needs another bath. This as shown emphasizes the 
extreme degree of purity it 1s necessary to use when 
we are working at the limits. That, by the way, is the 
particular. piece used in raising the large aluminum 
disc in the picture that | plan to show later, and that 
was raised and lowered through the interface between 
oil and water, not merely to show the carrying power 
of the oil-water surface, which is far less than the 
air-water surface—but also to show the character of 
the necking out and pulling away of the oil, which we 
shall see clearly illustrated later. (Witness sends 
aluminum disc to be again washed). 

I want also to show the action of the bubbles on 
the galena particles, and then the action of oil in 
considerable quantities as affecting the attachment 
of that galena particle to the air‘bubble. I have here 
a particle of galena, weighing 14 milligrams, and a 
glass cell having a false bottom of cloth, so as to pre- 
vent the sticking of the oil to the bottom of the cell. 
An oily particle coming in contact with the glass bot- 
tom of the cell is in danger, unless precautions are 
taken. of oiling the bottom of the cell and producing 
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a cohesive action between the oil on the bottom of 
the cell and the oil on the particle, the result of which 
would be to retard, and possibly prevent entirely the 
lifting of the particle. 


Placing the small sized bubble holder in the water, 
which occupies about half the height of the cell, and 
making a bubble in the holder, we first bring the bub- 
ble in contact with the clean particle of galena, weigh- 
ing about 14 milligrams, and raise it from the bot- 
tom of the cell. It will be seen by rocking the cell 
and jarring the bubble holder that there is a consider- 
able degree of attachment; that the particle is rather 
strongly held to the bubble holder and waves from side 
to side without being detached; if that particle is now 
oiled, we will observe a very different condition; we 
will pick it up again, and in order to avoid any jar- 
ring or vibration of my fingers I will allow it to be held 
by the clip so that it may be more carefully observed; 
the bubble holder is held by the clip, so that it can be 
really examined. 


Now, removing the particle from the bubble and 
dropping it on the bottom of the cell— 


0.14. MR SCOUT. Will youtrenone the particle 
from the water and see whether it is wet or not? 

A. Surely. Every opportunity that is given to the 
particle to pick up air on its surface and attach it- 
self to the air will be welcomed by the face of the 
mineral. How would you like this removed, Mr. 
Scott? Of course if I take it up with a glass surface 
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we have an entirely different set of conditions from 
taking it up with a metal surface. 

Q. 15. Can you lift that particle up on the bubble? 

A. I think not; 1 think it is rather too large to do 
that, but I will try to do so. I will try it, but my 1m- 
pression is that it is above the limit which, for these 
conditions, will permit the lifting through the surface. 
[f, however, I had a surface surmounted or covered 
by other bubbles, so that the supply of liquid was am- 
ple, this particle could come up on one bubble and 
float up through a series of bubbles. That is an oc- 
currence which it is a little difficult or practically im- 
possible to perform under these conditions. In order 
to avoid the breaking down of the bubble surface in the 
pure water, to which Professors Beach, Taggart and 
Bancroft have testified, and it is perfectly correct— 
| must change the condition and will have to supply 
a layer of liquid in which it may lift, so I will have to 
make my bubble somewhat smaller there 1s 
your particle carried through the surface on the bub- 
ble and hanging to the face of the bubble in a film— 
(witness to Prof Beach) "fhe gentleman is now yours; 
he has fallen off on your hand. 

0.16. MR. SCOTT: Did you observe whether the 
particle was wet? 

A. It is still wet in parts, and it is also dry in other 
spots where the water has retreated from the sur- 
face. 

©. 17. Is it wet underneath? 

m Oh, yes, it is wet underneath, because, hang- 


A 
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ing under the bubble, there was a layer of water 
in which the particle was suspended by direct attach- 
ment with the bubble. 

©. 18. THE COURT: When it lay m the bomom 
of the vessel wasn’t it wet? 

A. It was then thoroughly wet. | never have been 
able to detect with any certainty a layer of air on the 
yarticle. Very frequently a particle falling in that 
way through the liquid, will carry down a bubble with 
it, attached to a portion of the surface. but igi 
careful observation of that will indicate that there 1s 
no layer of air. 

O. 19. THE COURT: If vou scientitie@aenes 
men can not see it— 

A. Ejither through our eyes or our imagination? 
( Laughter. ) 

J think it will be found that there is no visible air 
on the surface of that particle. Jt is true that whe 
that particle is allowed to stand in the water for some 
time, and observed with a microscope, there are very 
frequently collections of air on points; but, taken as 
a whole, | have never found the particles otherwise 
than wet when under water. 

Now, if we leave that particle on the bottom and 
apply to it a small amount of oleic acid or pine oil 
or kerosene or any other oi] with which I have experi- 
mented, we tind that under the conditions here of sub- 
stantial wetness over the whole surface of the particle, 
the oil does not spread beyond a certain point. Dr. 


Taggart’s diagram of his experiments when oil was 


oO 
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dropped through the surface of the water to the upper 
surface of the mineral, very accurately represents the 
condition, and the oil gathered as a dome on the por- 
tion of the particle to which it is applied. Of course 
with agitation that can be spread all over the surface. 
[ will try to apply a smail quantity of oil to the sur- 
face of the particle, making the amount as small as 
possible. [n doing’so, of course we contaminate the 
surface of the water, flashing an oil film over that 
surface the minute we touch the oily dropper to the 
surface. 

me20. MR. SCOTL: What kind of oil is that, 
|octor ? 

A. | ani using oleic acid. | have done the same 
thing with kerosene and pine oil and some 8 or 10 
different oils that I can not remember just now. 
After the particle has been under the water for a 
little time it is somewhat difficult to get the oil to 
attach to the particle, without actually rubbing it on. 
Furthermore, the surface of the dropper being oily, 
the oil prefers to travel up the dropper, rather than 
seek a new path to the mineral, but with a little per- 
sistence it is almost always possible to apply the «ii 
directly to the surface of the particle and leave a dome 
of oil attached to the mineral, as the mineral lies on 
the bottom of the cell. A small bubble of air is ob- 
served in this cell, to have come out of the dropper 
with the oil, and to be entrapped in the oil, but not 
to be in contact with the galena. Jf, now, we under- 
take to take that particle up with a bubble, we will 
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observe the necking out or necking off of the oil, 
which has been described by Prof. Bancroft. I 
estimate the amount of oil on the particle to be, per- 
haps one-fifth to one-tenth—somewhere around that, 
of the total volume of the particle. 

The surface of the water I note has several oil 
globules on it. These demonstrate the condition des- 
cribed in the diagram this morning of a minute film 
of oil covering the surface of the water and stable 
_ at a minute thickness against the presence of oil lenses 
which are floating at the surface. In going down for 
a particle | will blow upon the side of the water en- 
deavoring to force away that minute film so as to 
get below the surface with the least amount of oil 
which I can. Generally, by blowing .on the surface 
that way, the film can be forced aside so completely 
that the bubble holder which has been entered below 
the liquid does not carry with it any film of oil. In 
. the same way, for the same reason | will bubble the 
‘air out of the dropper before I make the bubble, so 
as to remove far as possible any oil from the equation 
except the oil present on the particle itself. Of course 
that really doesn’t matter very much because there 
is so much oil on the particle, but what I want to 
illustrate is the action of a substantially clean bubble 
in the bubble holder, taking such precautions to avoid 
the presence of oil on the surface of the bubble, and 
we will lower the bubble as gradually as possible until 
it apparently makes contact with the oi] without bring- 
ing it any closer than that. At a certain point i 


P. 4190, L. 27, insert “and an evenly oiled particle; We 


have now made the bubble ” before “ im” 
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seemed to me that there was a slight deformation of 
the bubble before contact was actually made. In the 
picture that I hope to show you later there will be 
seen quite clearly the bumping side of the oil globule 
by the air bubble, due in all probability to the minute 
film which is formed on the surface of the oil in the 
water and the minute film which is formed on the sur- 
face of the bubble in the water. Your honor will 
observe that once the contact has actually been made 
between the particle and the air bubble, the oil stretches 
out as a neck. I might observe likewise, a certain 
change in the appearance of the bubble, a little larger 
just at the instant of contact, which was due to the sud- 
den spreading of this minute film of oil over the sur- 
face of the entire bubble; and, if we could overflow 
this liquid so as to carry all oil away from it, and 
enlarge the bubbie, and withdraw the glass we would 
mind that the surface of the glass where the bubble 
joined it was slightly contamihated with oil, showing 
the presence of that film over the surface. Now, going 
down, as we have, coming in contact with the particle 
and slightly moving the dropper and the bubble to one 
side, we observe the under surface of the bubble 
(in addition to this layer which we cannot see be- 
cause it has now finished its flash and is so minute 
that we can only observe it by a change of reflection 
on the bubble), in addition to that layer which we 
know is there, which we can prove in many ways 
is there, we have a minute globule of oil which is 
dangling on the bottom of the bubble. Another illus- 
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tration of contact with a film. Going down on the 
surface of the oil and this time going down substan- 
tially so as to make a good contact, and not make the 
oil reach out, and now slightly raising the bubble, we 
see again clearly the drawing together of the oil upon 
the surface of the particle and the surface of the bubble 
into a neck which, as we gradually raise the bubble, 
drav 


t and breaks. Now, if we select a portion 
this surface and clean it of all visible oil globules 
and tip the bubble holder up so that the bubble rises 
to the surface and breaks, and examine the surface, 
we find a minute particle of oil lifted there by the 
bubble. Can vour honor see it right at that point, see 
the little particle of oil floating on the surface? 

THE COURT: “About tive of then then: 

A. They are very apt to break up and separate and 
very possibly some of these may have been lifted from 
the other bubbles. But, repeatedly, J have insured the 
absence of such residual oil by sweeping the surface 
over the top of the glass, flowing clean water in at 
the bottom, and then taken one bubble and seen the 
particle of oil raised by that bubble. A further indi- 
cation of the removal of oil by the bubbie can be had 
by making the bubble over again, repeating it rapidly, 
and notice the clear decrease in the amount of oil each 
time, Zach time the bubbie is brought in contact with 
the particle it similarly draws out a little bit of oil 
which breaks off with the weight of the particle as it 
is doing now, and carries away with the bubble a 
decreasing amount of oil. The bubble can be raised 
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to the surface again and again and will ultimately 
carry nearly all the oil away from that particle. It 
takes a great deal of time to carry quite all of it, but 
it can be done. It is easier to do it evenly with a 
stream of air bubbles than with a succession of indi- 
vidual bubbles. Therefore— 

MR. WILLIAMS: Q.2hNow, state what you are 
doing? 

A. We have now a small tube fron which air is 
issuing in bubbles, underneath the surface of the water. 
and we bring these bubbles, one after another, in con- 
tact with the surface of the oiled mineral. And as 
the bubbles pass, one after another, knowing as we 
Mo that each bubble takes a little oil, we are not sur- 
prised to observe that the particle begins to show 
activity and jumps towards the outlet of the air. 
Passing the bubbles slowly in that way it takes a great 
deal of time to remove the last traces of the oil in the 
case of oleic acid from the mineral. By more rapidly 
bubbling, the oil is removed, one portion after another, 
and as the particle is scoured and washed with air we 
gradually reach a condition where the particle is cap- 
able of attaching itself directly to the moving bubble 
and rising to the surface. Whether that will happen 
in this particular instance in the time we have to give 
to it ] do not know. Apparently cracks in the mineral 
and different characters of surface of the mincral 
have a great effect on the length of time that it takes 
for the air to de-oil the mineral. The mineral par- 
ticle hopped perhaps a sixteenth of an inch off the bot 
tom, then, under the action of the bubble so that I am 
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led to hope that this may give us the desired result 
without too great an expenditure of time. The particle 
is becoming more and more active but does not yet 
seem to be cleaned up. Now the amount of oil or 
impurity that is required to produce that blanketing 
action I know to be minute. The exact amount is ex- 
tremely difficult to ascertain because as I stated the 
character of the surface, the kind of oil, the position 
of the particle, the shape of the particle ail eiiea 
that precise limit, if it be precise; and it is generally 
so small that we cannot follow the effects of these 
different factors. It.jumps. The movement is so 
quick that it 1s very difficult to follow. J have had 
them to go to the surface a great many times and come 
down when I didn’t quite know it, just see the dif- 
ference in the position on the bottom. If the particles 
are very large however.and unless the bubble’ happens 
to be a large one the movement is generally slow enough 
that it can be observed. It sometimes takes a very 
long time to remove the oleic acid completely enough 
to get a result. 


Witness takes up aluminum disk sent to be 


We will temporarily leave the air bubbling over the 
particle and return to the large aluminum particle which 
was previously too much contaminated to lift. One 
reason for the failure to lift a large particle of this 
kind under these conditions is quite frequently attach- 
ment of the particle apparently to the bottom of the 


P. 4195, L. 23, insert ”, you notice the water on the upper 
surface ” after “surface ” 
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vessel as it can be observed in this case by the fact 
that is is hard to turn it over. We will therefore 


‘support this disc a little away from the bottom of the 


f 


vessel on a couple of small aluminum pieces, when we 
try to repeat the operation. The manipulating. diffi- 
culties of the work are considerable and it is for that 
reason that I preferred to save as much time in show- 
ing a varied range of experiments as possible by re- 
cording the results in the form of pictures. In spite 


of these difficulties, however, after a considerable 


fange of experiments it becomes quite clear that the 
general phenomena are perfectly reliable and the quan- 
titative results are entirely reliable if not always abso- 
lutely concordant. Vhe way in which the water with- 
draws or fails to withdraw from the surface of the 
particle frequently indicates the degree of cleanliness. 
and in this case also I find that the particle is not 
entirely clean. You will observe that the large alum- 
inum disc has been lifted clear off the bottom hang- 
ing in the inner surface of the bubble. Now, refer- 
ting to the question of wetness or non-wetness of 
that surface,of the aluminum particle right inside of 
the bubble. That is quite a layer of water lying on 
the upper surface and including—do you see the little 
Slobes of water lying on the surface of the particle. 

THE COURT: Yes, I see them. 

A. That is an evidence of more or less irregularity 
and impurity af surface and it is that increased weight 
which makes it difficult to lift. 

THE COURT: You mean a littie collection of 
water? 
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ute 7 Y GS: 

THE COURT: Is there a text book on™bubbles: 

A. I know of only one book on bubbles that is per 
haps authentic and that is Rayleigh’s work on foam. 
Bubbles in this connection I don’t thmk have been 
written up by what might be called any authorities. A 
creat many papers have been written, general articles, 
and a very considerable portion of the work is quite 
accurate if we stick to the statement of facts and do 
not attempt to draw conclusions as applied to this or 
that phase of some litigation. 

THE COURT: I was just thinking, taking the 
testimony on both sides, you might write up a text 
book. 

THE WITNESS: I believe we could make a very 
interesting and valuable text book, judging from the 
testimony which J have read because a very great 
portion of that testimony is, scientifically, thoroughly 
accurate and reliable. | 

MR. SHERIDAN: There is a small book, isn’t 
there, professor, on soap bubbles? 

A. Yes, but I was thinking more of bubbles in 
this relation. : 

MR. SHERIDAN: That is actually a very inter- 
esting book. 

A. Very interesting, indeed. Now, the question 
will arise: what is the action of air on mineral in 
the presence of oil in quantity? The answer to that 
may perhaps be given by taking a little fine mesh ga- 
lena (which by the way is merely mineral as Z00 mesh 
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and hag all the dust in it, running down to I don't 
know how fine), and placing some of that at the bot- 
tom of a watercell. One thing will be noted and that 
is that the air in that mineral has formed what might 
be called a bubble filled with galena, that it sticks 
to the metal, to the forceps and does not come off, held 
in by the film around its surface. Now, if we knock 
some of that down to the bottom of cell and get enough 
down .there to be sure of our having minute particles 
on the bottom, then if we put a layer of oil above it 
and we have already made a bubble of air under the 
bubble holder in the water beneath the layer of oil. 
we will be in a position to examine as we raise that 
bubble, the effect of the air on the mineral] in the 
presence of excess oil. 

22. MR. SCOTT: Are you putting an oil layer 
on top on this experiment? 

me Yes. 

@. 2s. On top of the water? 

A. Yes. We now have a vessel half filled with 
water on the surface of which some galena particles 
are floating. 

We have placed the bubble holder on a rest within 
the water, with the cup beneath the surface of the 
water. We have formed a bubble of air in the holder. 
If now we pour oil on the surface of the liquid we 
will have an uncontaminated bubble, at least if the 
oil is insoluble in the water, with the oil above it. 

QO. 24. MR. SCOTT: Is there any oil on the bubbi: 
now, doctor? 
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A. At present, as far as I know, there is no oil 
upon the bubble. It was not made with any extreme 
precautions, but there is no substantial amount of oil. 
as far as I know. 

©. 25. No oil was put in there? 

A. No oil was put in there. li there was any om 
it was the atmospheric, condensed oil film which Dr. 
Bancroft told us about. 

On the surtace of the water I now pour a layer 
of kerosene, and it will be seen that the aluminum par- 
ticles and the galena particles float in that interface, 
That is one way of putting it. Another way of put- 
ting it is that we have now an atmosphere of oil on 
top of water, and we have an interface between the 
water and that atmosphere of oil, which has a certain 
surface tension. The size of the particles is such that 
they are incapable of breaking that surface tension. If 
the particles of galena are materially larger than 5 
milligrams, they would not have stayed up there. If 
the particles of aluminum were materially larger than 
27 milligrams they would not have stayed up there. In 
illustration of the last statement I will try a 27 milli- 
gram aluminum particle, and since it is on the line 
where the phenomena are dependent on microscopic 
conditions—it may go either way. J] think from ex- 
perience that this particular gentleman will pass through 
the oil layer and pass on down into the water. I have 
tried as far as possible not to let any unsteadiness of 
my .hand—Oh, he has stayed there on the interfacial 
layer. Now, if we take a larger particle—Just how 
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far the limit will go with this kerosene I can not 
Say, because the surface mf the interfacial tension be- 
tween kerosene and water is considerably higher— 
with oleic acid this 28 milligram particle goes through 
flith kerosene the value would be probably considerably 
higher than that. However, before seeking that limit, 
we will apply the bubble which we have formed in 
the water to some of the fine mineral at the bottom of 
the cell, and you will sce that the bubble has picked up 
the fincly divided mineral from the bottom, leaving 
in the first place a cleared disc at the bottom, and in 
the second piace lifting the particles hanging on the 
bubble. 

We now raise the bubble to the interface and scek 
to learn whether the attachment of the mineral to the 
air will be interfered with by the presence of the oil. 
[ have, I think, raised the bubble to the point where 
the interface between the oi! and water has just 
reached the edge of the bubble, where it joined the 
@lass, and in raising that bubble slightly higher we 
draw out that interface. Now, we have raised the bub- 
ble to the point where it passes through that interface, 
and the interface can be seen to have swept off the 
mineral which was attached to the bubble, with the 
exception of a minute particle of water which was 
caught up and mixed with the oil. [t will be seen that 
the bottom of the bubble is clear from the black min- 
eral, and the black mineral is now hanging at the in- 
terface. This state of things particularly illustrated 
here, is illustrated in another way by placing the min- 
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eral originally in oil, and going down with an air 
ee the effort to pick up the mineral surround- 
ed foil. (Witness puts bubbie holder down again.) 
Thgre are still some particles of mineral floating at 
the,surface, and it will be noted that the air bubble 
is capable of carrying those particles down, attached to 
the film of oil which constitutes a portion of this — 
bubble when it passes from the oil down into the water. | 
[f we raise the bubble into the oil and attempt to carry | 
these particles from the interface up into the oil, we 
find that in the oil there is no attachment between the 
air bubble and the mineral. 

Now, I have repeated that many times with mineral 
of the finest mesh that I could get, and the air bubble 
remains clean, as you now see it. 

These methods are given, not as examples of flota- 
tion commercially, but as visible statements of the 
principles which must control in the inter-action be- 
tween oil and air and mineral, as they are present in 
the pulp. Precisely the same kind of experiments can 
be carried out, in which |] take modified water, that is, 
water in which there was dispersed—separated through- 
out the water—a portion of oil of soluble frothing 
agent. Now, the continued bubbling of the air over 
the particle in the water cell has removed the oil, not 
once, but a number of times, and the particle has 
jumped to the surface, picked up oil from the surface, 
and gone down, carrying, as J have seen it many times 
in the pictures, and hope to be able to show it in one 
of the pictures—carrying a considerable dome of oil 
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with it when it returned to the bottom. The dome 
of oi] is not on it now, but that is thts way he goes 
up and gets oil and goes down again. There is no 
oil on there now; it has been cleaned off by the air 
bubble. When I say no oil, I mean substantially no 
oil. This particle is just at the limit of hifting with any 
considerable quantity of oleic acid, and there may be 
oleic acid disseminated throughout the liquid, so that 
it may account for the change from quick lhfting— 
There, it went to the surface and dropped clear back 
of the bubbling tube. The smaller particles lift more 
readily, and it is found that, whereas a clean air bub- 
ble in unmodified water—There it is, fortunately hang- 
ing at the surface long enough to be observed before 
it came down again. 

Referring to the experiments carried out with modi- 
fied water, in the sense of water containing a solu- 
ble frothing agent which we know is dispersed through- 
out the water and is in position to act at the surface 
of the bubbles, we find that the attachment of the par- 
ticle to the bubble in the sense of the weight of the 
¥alena cube that the air bubble will pick up, is very 
much decreased as compared with the weight of the 
particle which the same air bubble will pick up in per- 
lectly pure water. We find, likewise, that using the 
captive bubble. in the sense of a bubble held in the 
bubble holder, a very much larger particle can be 
picked up than will be taken up by the free, moving 
bubble, as we would expect; the difference is some- 


thine like two to one: that is, the free moving bubble 
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will lift only about half as large a particle as the 
captive bubble. The difference between the modified 
water and the unmodified water is not so great, being 
in the ratio of something like 60 to 100. In that 
way, using different sets of conditions and different 
oils. and different soluble: agents, different mineral 
particles, it is possible to establish perfectly certain 
relations between the strength of attachment under 
any given set of conditions, and the attachment 
under another set of conditions. While these results 
may not be accurate in the sense of precise to a decimal 
place, their range is extremely accurate and reliable, 
and in this way we are enabled to answer the questions 
which arise, or to make the physical material them 
selves answer for us the questions which arise in con: 
sidering flotation. 
Among those questions, we have spoken of the ques= 
tion whether air bubbles attach directly, and have 
seen that in the common sense use of the word direct, 
they certainly do, if the mineral is clean. We have 
tikewise seen, in the common sense use of the word 
‘direct attachment,” that the mineral particle which 
jumped on the bubble to the surface attached to the 
bubble, was directly attached to that bubble. There 
was the surface of the bubble coming down into 
immediate contact with the surface of the particle 
That can be very much better observed in the picture, 
of course, than it can be in the fleeting movement 0: 
the particle, observed by the eye. 7 
We have asked the similar question, whether oi 
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lifts mineral, and find the answer that it does very 
little, and by taking a series of particles and carrying 
them out quantitatively we learn that less than 5 milli- 
grams galena cube will be picked up by oleic acid or 
spindle oil, and that that varies in that general range 
with the different kinds of oil. We learn also that 
that lift is somewhat precarious when it does occur, 
owing to the fact that when the particle even is not 
heavy enough to break off the oil neck, the sweep of 
any current of water over that oil neck would like- 
wise tend to destroy it. We have learned that a bub- 
ble of air surrounded with plenty of oil does not hold 
the mineral to it; that the mineral moves away from 
the bubble, in preference going to the interface on the 
other side of the oil—the water—oil interface. Under 
these conditions, with the bubble in oi] and the mineral 
in oil, we can be reasonably sure that it does not itt 
even .005 of a milligram. 

The question arises how little oil will cut the lifting 
power and prodtice this weak oil neck, and an ex- 
ainination of the phenomena has indicated that that 
occurs about the point when there is enough oil to 
come hetween the particle ‘and the bubble, and about 
the same amount of oil which would cause that particle 
to adhere to a solid material through oil adhesion, if 
the bubble were a solid ball of metal, instead of a 
clobe of air. 

The question arises, what does the oil do, and I have 
found that it affects the air and the water, rather, 
perhaps, than the mineral; at least the effect on the 
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air and water is the most radical and observable ef- 
fect, in the sense that it produces more persistent bub- 
hles and more gradual joining of bubbles, which 1s 
called coalesence. In the same way, taking small 
amounts of the material in hand, and subjecting them 
to precise controlled conditions, we find that, as a gen- 
cral rule, the soluble frothing agents have a very 
great effect on this character of the bubbles under 
the water, the way they are formed and the way 
they unite or fail to unite. In this ways! have reached 
certain conclusions regarding air froth flotation. They 
were reached from observation, and most of them are 
the mere statements of observed fact. 

Air flotation depends upon these following facts, 
most of which have been stated in substance by one 
or the other or all of the scientfic experts testifying 
for the defense. Practically all of these facts can be 
seen photographically recorded and projected on the 
Screen, Uhey are: 

First, a clean air bubble in water, whether captive 
or free, in the sense of free rising, in unmodified water 
will attach and carry mineral particles of a weight 
roughly corresponding to the surface tension at the air 
water surface, acting upon the line of the attachment of 
the bubble surface to the mineral. This power of at- 
tachment, measured by the gentle application of l1it- 
mg, 3S about, 40 milligram galena cube. In the ordin- 
ary sense, the attachment is direct to the bubble. One 
might say directly to the air. 


Second, in pure water, however, air bubbles coal- 
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esce with a suddenness and violence which generally 
detaches the mineral particles. This suddenness ap- 
proaches 1/12,000 of a second. 

Third, an oily mineral frothing agent can be made 
to coat mineral particles. It can be shown, as we had 
opportunity to observe it there, to quickly flash a film 
of infinitesimal thickness, about 4/100,000,000 of an 
inch, over the surface of the bubbles. The figure, to 
be more accurate, is 4.16; and while it may seem ab- 
surd to measure a figure of that size in one or two 
decimal figures, the work of De Veaux indicates 
to me that he has determined it within an accuracy of 
10%. That is his opinion, and the methods he used 
are so simple and direct, that I see no reason why it 
should not be true. That this film increases slowly to 
about twice this thickness over the air-water surface. 
Thus modified or contaminated, the air-water surface 
tension is reduced to a moderate extent, varying with 
the character of the oil and the temperature; but after a 
certain minute quantity of oil is present, possibly 
1/1,000,000 or 2/1,000,000 of an inch, further change 
in the surface tension is relatively smally The power 
of attachment of the bubble to the mineral varies, as 
we have seen, with the amount and kind of oil, but in 
general range of a 30 milligram galena cube. In this 
case the attachment is direct to the bubble as a whole, 
and possibly there is also attraction through the oil 
Alm to the air, as explained this morning. 

Fourth, the presence of an oily mineral frothing 
agent in the bubble or in the water also modifies the 
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water in the sense that the subdivision of the air is 
rendered easier and coalescence of bubbles is retarded, 
reduced or entirely prevented. 

Fifth, a soluble mineral frothing agent probably 
coats a mineral particle and a bubble of air in a dif- 
ferent manner. It certainly does modify the water, in 
the sense that has been given in No. 4. Usually the 
soluble mineral frothing agent does this to a far great- 
er extent than the oil. The power of attachment Gs 
also reduced with the soluble frothing agent to about 
a 30 milligram galena cube. In this case the attach- 
ment is direct to the bubble, if not directly to the air. 

Sixth, the oil film of Nos. 3 and 4, possibly also the 
adsorbed films of No. 5, promote or facilitate the 
quick attachment of the mineral to the bubbles, even 
though such films have reduced or modified the power 
of attachment to the bubble. Accompanied by electro- 
lytes—acids, alkali and salts,—in the pulp, these films 
give a controlled affinity of air bubbles for the metal- 
lic particles in the presence of a frothing agent, and 
if given opportunity, produce a stable froth of the 
so-called armored bubbles. 

Seventh, the addition beyond this minute quantity 
of oil produces an excess of oil; whether it is added 
to the mineral or to the bubble, provided they are in 
contact. If there is enough of it, it will collect on the 
surface in the form of lenses or globules, thickening 
the film, and thereby separating the modified contam- 
inated or double surface to a visible extent. When 
sufficient excess oil is thus added we reach the upper 
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limit df the oil quantity, which is capable of producing 
the effect of direct attachment, an effect obtained with 
a niintte quantity of oil. Beyond that point the min- 
eral, ‘or even the oil alone is liable, in agitation, to be 
swept off a bubble and carried away. Under the 
conditions lqast described the mineral no longer directly 
attaches to the bubble, and that leads to a distinction 
between an oi] froth and an air froth. I will describe 
an oil froth as an aggregated mass of globules and 
films of oil and water, with bubbles of air, having the 
mineral contained in the oil, and from this froth the 
dir bubbles are likely to slip away because of their 
ability to move through the oil upwards; and the min- 
éral is likely to slip away downwards through the oil 
and.through the oil-water interface, and drag masses 
Moi! with it. Phe power of attachment of the oll 
globiiles in the water for mineral (making the oil 
globules, just as we made an air bubble by allowing oil 
to rise up under a bubble holder)is often less than 5 
oo “2 = i amounts of oil 
such as we were speaking of that visibly separate the 


milligrams of galena cube. 
; C 


air-oil film on the inside from the oil-water film from 
the outside, the mineral particles if small are free to 
move around each other, to gather in masses at one 
or the other side of the oil mass that is surrounding the 
bubble and produce a heavier drag on the weak oil 
link’ or oil neck which now alone attached them in- 
directly to the bubble. 

9th. Some oils are non-frothing, kerosene for ex- 
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ample, and are ‘substantially inert so far as No. 4 is 
concerned (the modification of the interaction of air 
bubbles and water by the presence of the oily mineral 
frothing agent). Some of these, among them kero- 
sene, are less detrimental in respect to No. 7 (the ef- 
fect of further addition of oil beyond the minute quan- 
tity ) “er No. 8 (the readiness with which particles 
gather in sufficient amounts to tear off the oil neck). 
Violent agitation tends to emulsify some of these oils, 
among them kerosene, so that they may be carried in 
the circuit water to be entrapped in the settling con- 
centrate of the gangue slimes. Air bubbles which may 
be produced in great quantity by unnecessary agita- 
tion can de oil mineral particles and uselessly add to 
the quantity of the froth. Great violence of agita- 
tion subdivides the oil globules and makes them smaller 
so that original overloading of bubbles with mineral 
particles is reduced or retarded and more useless oil 
can be put through the system. 

Tenth. It appears throughout the above.that min- 
eral frothing agents are not of necessity oils or oily in 
character, so that it 1s a mere incident that oils are 
also some of then) mineral frothing agents 1f used only 
in such minute quantities that they no longer act like 
oils in bulk, and do not show the properties that are 
exhibited in the oil froths. Also that what [ have 
called an oil froth is indeed radically different from an 
air froth. While it may be difficult, if not impossible, 
to draw a sharp line during the transition stage, par- 
ticularly where an excess of inert oil is added and agi- 
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tation and aeration increased, the technical effect 
changes somewhere, dependent upon conditions until 
finally all traces of air froth have been made to dis- 
appear. 

Q. 26. I call your attention to the testimony of 
Professor Beach wherein he is considering the action 
of a captive bubble or a bubble in a bubble holder and 
wherein we find the following, 128-Q. “Now what 
would happen if the bubble holder were lifted up- 


3) 


wards—” it was the case of clean sulphide mineral— 
“A. The force of surface tension has a certain com- 
ponent. Jf the particles of sulphide were greater 
than the total value of the upward pull of surface ten- 
sion, it would not be lifted from the bottom, but the 
bubble would stretch out and would finally neck off and 
we should have a complete spherical bubble attached to 
the bubble holder, and probably a little watch glass 
bubble attached to the surface in case the sulphide was 
too heavy. If the sulphide particle was not,then 1 
should expect that the bubble would lift to the surface 
through the water.” What have you to say on that 
testimony? 

A. This is a substantial confirmation of statement 
No. 1 that a clean.air bubble in water, captive, in un- 
modified water will attach and carry mineral parti- 
cles to the surface, particles of a weight roughly cor- 
responding to the surface tension of the air-water 
surface acting around the line of attachment of the 
bubble to the particle. Beyond that, it is a demonstra- 
tion of+}theorizing as to what will happen which my 
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own observation does not confirm, because while the 
bubble may split and a portion of the bubble remain 
with the particle, I have not seen a watch glass shaped 
residue of air left on the particle; and the almost in- 
variable action is that the whole bubble peels away 
from the particle precisely as we saw it a number of 
times in the experiments just shown. 

QO. 27. Professor Beach, in his testimony, described 
experiments with an aluminum ring floating upon the 
surface of the water and carrying considerable weight 
when clean and failing to carry that weight “when 
slightly oiled, in answer to question 109, his descrip- 
tion having been given at some length. Have you any- 
thing to say as to that? 

A. That similarly confirms the general statement 
above quoted from conclusion No. 1 and further has 
an application where he applied oily material to it, 
in confirmation of some of the later statements. 

Q. 28. I cail your attention to the answer of Profes- 
sor Bancroft in answer to Q. 132 which I will hand 
to you without reading in the record and ask you 
what you have to comment upon that testimony? 

A. With the statement that so-called minerals, 
zinc sulphide and lead sulphide, do generally. adsorb 
air markedly, I am not at all disposed to disagree. It 
confirms clearly the statement that finishes my state- 
ment No. 1 as to the direct attachment of minerals to 
the bubble if not directly to the air. JI think it 1s pos- 
sible for just some such reason that the mineral is not 
readily wetted by water and Professor Beach says 
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that there is no reason why we should not have direct 
connection between the air and the mineral; that he 
would not think of disputing it. 

©. 29. And when you have finished with that [ will 
ask you to include also the following question, B33, /33 
and the answer for your comment? 

m. Continuing with 132 it is of course true that we 
may not have direct contact between the air and the 
mineral. We have seen that under certain circum- 
stances we do not. But, insofar as he means that 
there can be no influence of the air on the mineral 
through a minute film of oil, I cannot agree with him 
because there is every indication that there might be 
and at the same time [ do not know that there is. With 
regard to question 133 where mineral particles are 
apparently lifted by air, 1s it certain that that is real- 
ly happening? It is true of course that if the min- 
eral particles are sufficiently dirtied or covered over 
With oil, it is not true. My experience indicates that 
if that is the case, the attachment of the mineral to 
the bubble is extremely small, that the intermediate 
stage of reduction of the thickness of that impurity 
coming between the air and the bubble when it reaches 
a minute amount, the mineral particle is in position 
Me indicated in diagram No. 2, where both surfaces ot 
interfaces (the interface between the air and the oil 
and the interface between the oil and the water), are 
iM position to act upon it and attach it very much 
more firmly to the bubble. The mineral particles that 
I have handled in determining the limits of these at- 
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tachments have been carefully either preserved in their 
original cleanliness or cleaned, because experience 
quickly taught me that any reliable results necessitated 
that. Where we have used the aluminum particles, 
some precaution had to be taken 1f we desired to have 
a clean particle. The galena particles, where extreme 
precision was required, had to be as I say very,care- 
fully cleaned, and we identified—checked up the re- 
sults by breaking galena under water in order to in- 
sure the absence of false films of impurities that 
might Have come down upon the galena or been at- 
tached to it in handling or in some other way. So 
that I agree with him thoroughly that it would de- 
pend on the degree of care with which the experiment 
was carried out. And his testimony there agrees en- 
tirely with our conclusion. 

Q. 30. Professor Beach has testified in answer to 
question 254 as follows: “If this oil was kerosene 
or creosote or pine oil at the instant of contact of the 
oil point with the surface there is usually seen a flash 
of oil over the surface—seen by reflected light—you 
get the colors of the different films; the experiment 1s 
readily visible in that form.” What have you to say 
as to that? 

A. It confirms the first part of what has been 
stated above as conclusion 3, that the oily mineral 
frothing agent can be made to flash quickly, be shown 
to flash quickly, a film of infinitesimal thickness over 
the surface of the bubble; and anyone used to ob- 
serving bubbles can see that same film flash over the 


